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Overweight/obesity is an urgent threat to the health and well-being of US children. 
Parents influence early childhood obesity risk, yet little evidence exists on the specific impact 
of fathers. Motivated by this gap, I examined how father engagement impacts preschool (age 
4 years) diet, screen time and overweight/obesity status.   
Data came from the Early Childhood Longitudinal Study - Birth Cohort (ECLS-B), a 
nationally representative sample of US children born in 2001. The analytical sample 
comprised approximately 4,500 child-mother-father triads. Two latent resident father 
engagement variables (caregiving and play), along with father-child shared breakfast, were 
investigated as main exposures of interest. The dependent variables were preschool diet 
(sugar-sweetened beverage, fast-food, fruit, vegetable, and juice consumption), screen time, 
and overweight/obesity status. Aim I modeled the relationship between father engagement 
and six obesity-related health behaviors. In Aim II, the obesity-related health behaviors were 
evaluated as potential mediators and race/ethnicity and father’s education were evaluated as 
potential modifiers of the father engagement- overweight/obesity status relationship. 
Aim I documented a high prevalence of obesity-related health behaviors among 
preschool children, including excessive fast-food and sugary drink consumption. In fully 
adjusted models, five of eighteen associations between father engagement and early 
 iv 
childhood obesity risk behaviors were statistically significant. Father engagement through 
caregiving and play decreased excessive juice consumption  Father engagement in caregiving 
increased screen time  and father engagement in play predicted lower fruit consumption. 
Finally, engagement through father-child shared breakfast decreased excessive screen time. 
Aim II documented a high prevalence of preschool overweight/obesity (34.3%). No 
direct or indirect associations between age 2 years father engagement and preschool 
overweight/obesity status were found. Additionally, these associations were not modified by 
father race/ethnicity or education. 
Contributions of this research include analysis of a nationally representative, 
longitudinal dataset; application of exploratory factor analysis (EFA) to identify and model 
key dimensions of father engagement; and evaluation of hypothesized mediators and 
moderators of the father engagement-childhood obesity relationship. We found evidence that 
age 2 years father engagement was associated with obesity-related health behaviors. 
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I. CHAPTER ONE: INTRODUCTION 
 
I.a. Background & Significance 
 
I.a.i Early Childhood Obesity in the US 
 
Obesity in children is defined as a weight to height ratio, Body Mass Index, at or 
above the 95th percentile for age and sex (Ogden et al., 2016). The US prevalence of 
childhood (ages 2-19 years) obesity is 18.5 percent (Fryar, Carroll, & Ogden, 2018), a rate 
that has more than tripled since 1970. Similarly, obesity at the earliest stages of life has also 
trended upward (NCD, 2017; Ogden et al., 2016). Early childhood, defined as ages 2-5 years, 
is a life course period with tremendous physical, emotional and mental growth and 
highlighted by the CDC as an essential time frame for obesity research and prevention 
(Nyaradi, Li, Hickling, Foster & Oddy, 2013; CDC, 2017). During this time, children begin 
to make great advances in being able to think and reason, speak and express emotions, and 
walk and build on sensory and motor skills (Healthwise, 2016). 
The most recent US national data on early childhood obesity (ages 2-5 years) reveals 
that in 2015-2016 the rate was 13.9% (Fryar, Carroll, & Ogden, 2018). In short, the 
prevalence of early childhood obesity, after historical increases, remains too high (CDC, 
2017). By the preschool age, racial/ethnic disparities in obesity prevalence are already 
present (Dixon et al., 2012) as disproportionately high rates of childhood obesity exist for 
children of color and children of low-income households. (CDC, 2017; Krueger & Reither, 
2015). The rates of obesity for children and adolescents is higher among Hispanics (22%) 
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and non-Hispanic blacks (19.5%) compared to their non-Hispanic white counterparts (14.7%) 
(Ogden, Carroll, Fryar, & Flegal, 2014). Singh and colleagues (2008) found that income, net 
of race/ethnicity, was related to childhood obesity with the risk of obesity being 2.7, 1.9, and 
3.2 times higher for low-income Hispanic, white, and black children compared to affluent 
white children. 
Obesity is also associated with an increased risk of disease and death, particularly due 
to cardiovascular disease (CVD), diabetes, and cancers (Ogden et al., 2016). According to the 
National Institutes of Health (NIH), overweight and obesity are responsible for an estimated 
300,000 deaths each year resulting in the second leading cause of preventable death in the 
United States (Stein & Colditz, 2004; National Heart Lung and Blood Institute, 1998). 
Healthy People 2020 (HP2020) calls for reductions in the proportion of children and 
adolescents who are obese, with a sub-objective to reduce the proportion of children aged 2 
to 5 years who are obese (HP2020, 2019). Additionally, obesity often persists from childhood 
into adulthood (Dixon et al., 2012; Chan & Woo, 2010) resulting in substantial individual, 
interpersonal and financial consequences.  
I.a.ii Determinants of Childhood Obesity 
 
Many of the health behaviors that are adopted during early childhood influence not 
only current health, but long-term health and well-being (Hawkins, Catalano, & Miller, 
1992). Among the many factors, at all socio-ecological levels, that impact obesity risk, 
family-related influences may be particularly influential in early childhood (Boswell, Byrne, 
& Davies, 2019; Spence, Carson, Casey, & Boule, 2011; Webber et al., 2009). The obesity-
related health behaviors of interest are diet (i.e., fast-food, sugar-sweetened beverage, 100% 
juice, fruit, and vegetable consumption) and physical inactivity (e.g., screen time) (Anderson 
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& Butcher, 2006; Thorp, Owen, Neuhaus, & Dunstan, 2011). Researchers, as well as parents, 
have expressed concerns about the short and long-term influence of child health behaviors. 
Among these concerns are questions about how behaviors exhibited during early childhood 
translate into behaviors in adolescence and the impact they have on adult health outcomes. 
For example, the epidemiologic evidence of the health benefits associated with fruit and 
vegetables consumption in adults is substantial (Duyn & Pivonka, 2000; He, Nowson, & 
MacGregor, 2006). Fruits and vegetables are high in water and fiber and low in energy 
density, which is how consumption may influence overweight/obesity status (Stelmach-
Mardas et al., 2016). Excess consumption of fast-food and limited amounts of fruits, 
vegetables, and whole grains have also been linked with obesity risk (Affenito et al., 2005; 
Ebbeling et al., 2004; Ludwig, Peterson, & Gortmaker, 2001). Current reports suggest that 
children do not eat enough fruits or vegetables. Specifically, statistics from 2007-2010 show 
that 6 in 10 US children did not eat enough fruit and 9 in 10 children did not eat enough 
vegetables (CDC, 2014).  
Additionally, studies show that children are more sedentary than they used to be, 
which contributes to higher levels of physical inactivity and obesity (Singh, Kogan, Van 
Dyck, & Siahpush, 2008; Boone, Gordon-Larsen, Adair, & Popkin, 2013). In 2009, children 
spent an average of 89 minutes per day using a computer for fun, an increase from 62 
minutes just five years prior in 2004. Screen time has been linked to language delay, smaller 
vocabularies, and behavior issues in early childhood (Hancox & Poulton, 2006; Thompson & 
Christakis, 2005). Increases in physical inactivity among children as well as the 
consequences for these more sedentary behaviors are evident in the literature (Matthews et 
al., 2008). For example, a meta-analysis of 232 studies of children and adolescents found 
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considerable evidence that watching more than two hours of TV per day was associated with 
higher risk of being overweight or obese (Tremblay et al., 2011). Increases in the amount of 
time spent watching television may explain why levels of physical activity remain 
insufficient for all age groups. Growing evidence supports that physical inactivity in 
adolescence strongly and independently predicts the risk of many chronic diseases, such as 
obesity (Tremblay et al., 2011; Pietiläinen et al., 2008). Among the various factors implicated 
in childhood obesity risk are parental influences on diet and physical activity. 
Dietary guidelines for children and adults are designed in the US to help individuals 
ages 2 years and older to consume a healthy and nutritionally adequate diet (USDA, 2015). 
Evidence from the nutrition literature show that healthy eating patterns help to maintain good 
health and reduce the risk for adverse health outcomes. The 2015-2020 Dietary Guidelines 
for Americans reflects this body of evidence through its recommendations (USDA, 2015). 
These recommendations state that children in particular are encouraged to maintain a 
nutritious diet to support normal growth and development without leading to excess weight 
gain. Additionally, children who are overweight or obese should change their eating and 
activity behaviors to reduce their rate of weight gain as linear growth occurs. 
Following the 2015-2020 dietary guidelines (USDA, 2015), children should consume 
2-3 servings of fruits and vegetables daily. Sugar-sweetened beverages (SSB) are one of the 
main sources of added sugars in the US for children and adults. Nearly half of children in the 
US aged 2 to 5 years drink SSB daily (Vercammen et al., 2018) and as a result, 
recommendations are to limit consumption and substitute 100% fruit juice or water for SSBs. 
Fast-food consumption is not included in the 2015-2020 guidelines, however, literature on 
fast-food consumption in children suggests that the energy content of fast-food exceeds 
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recommended allowances for children. Thus, fast-food consumption is deemed harmful to 
child health and should be limited, especially in early childhood (Das, 2015). Screen time, 
defined as the amount of time spent in front of all types of screens (TV, computer, phone, 
video), has become an increasing issue among children and teens. The American Academy of 
Pediatrics (AAP) recommends that parents create a media plan to help monitor the amount of 
screen time children consume. According to these recommendations, children ages 2 to 5 
years should have no more than 1-2 hours per day of screen time (AAP, 2018).  
I.a.iii Defining Fatherhood and Father Engagement 
 
Fatherhood is a multidimensional concept that has seen changes and growth in how 
we understand and operationalize the meanings (Cabrera, Tamis-LeMonda, Lamb, & Boller, 
1999). Often researchers use such terms as fatherhood, father involvement, and father 
engagement, interchangeably, even though they are referring to different constructs with 
varying definitions (Marsiglio, Day, & Lamb, 2000). Involvement implies doing to, whereas 
engagement, an element of involvement, implies doing with. The widely accepted Lamb and 
Pleck conceptualization of father involvement (Lamb, Pleck, Charnov, & Levine, 1987; 
Pleck, 2012) identifies three dimensions: 1) engagement, 2) accessibility, and 3) 
responsibility. Engagement, the most frequently examined component – and the focus of this 
study – refers to the one-to-one interaction with the child (Lamb, Pleck, Charnov, & Levine, 
1987).  
There is ample evidence supporting the importance of fathers’ engagement on child 
development (Jones & Mosher, 2013; Dick, 2007; Flouri & Buchanan, 2004). Drawing on an 
ecological framework and role modeling, fathers may influence child behavior through 
observational and social learning processes (Bois, Sarrazin, Brustad, Trouilloud, & Cury, 
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2005). Growing evidence on children with involved fathers demonstrates better cognitive and 
emotional outcomes (Baker, 2014; Rollè et al., 2019) as well as higher economic and 
educational attainment (Flouri & Buchanan, 2004). However, a major shortcoming in the 
study of father engagement is the lack of research geared towards exploring fathers’ 
engagement in child health-related behaviors. Therefore, the goal of this dissertation is to 
examine the relationship between father engagement and early childhood overweight/obesity 
status by studying fathers’ time spent engaged in many daily caregiving activities in the 
home. 
I.b. Evidence & Gaps in the Literature 
 
Substantial work has examined the influence parents have on early childhood obesity 
(Rhee, 2008; Davison, 2016). Findings suggest that having an overweight mother and living 
in a single-parent family increases the likelihood of a child being overweight or obese 
(Gibson et al., 2007). Additionally, there are reported correlations between maternal diet, 
feeding practices and child diet (Morrison, Power, Nicklas & Hughes, 2013). However, 
research on the unique contributions of fathers on childhood obesity-related health behaviors 
is limited. Evidence from the National Longitudinal Survey of Youth (NLSY) suggests that 
obese children are more likely to live in father-absent homes than non-obese children 
(Strauss & Knight, 1999) and overall, children who live without their fathers are more likely 
to experience health-related problems (Horn & Sylvester, 2002). Because of a growing 
interest in fathers, a substantial amount of literature has surfaced to understand father-child 
relationships, paternal influences on children and families and, in particular, the impact of 
father engagement on children and families.  
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Watterworth and colleagues (2017) explored how food preparation practices are 
associated with young children’s diet intake in Canada. Findings suggested that both 
mothers’ and fathers’ engagement of children in meal preparation were associated with lower 
child nutrition risk and fathers’ modeling of healthy behaviors was associated with lower 
nutrition risk (Watterworth et al., 2017). Pearson and colleagues (2009) conducted a 
systematic review of observational studies on family correlates of child-adolescent fruit and 
vegetable consumption and found positive relationships between parents’ and child fruit and 
vegetable consumption and surmised that children vastly mirror the behaviors of their 
parents.  
Two recent studies have utilized the Early Childhood Longitudinal Study – Birth 
Cohort data to explore the relationship between father involvement and childhood obesity. 
Wong and colleagues (2017) hypothesized that increasing fathers’ involvement with 
caregiving and decision-making would be associated with decreases in obesity-related health 
behaviors. The authors concluded that increases in fathers’ involvement with some aspects of 
caregiving (e.g., bathing and dressing child) lowered the odds of becoming obese between 
age 2 year and preschool. They found that a one category increase in the frequency that 
fathers took their children out for walks or play was associated with a 30% decrease in the 
odds of childhood obesity. Finally, the authors found few significant interactions as they 
assessed the modification effects of family poverty, father education, and maternal 
employment. Guerrero and colleagues (2016), found that fathers’ reports of eating out with 
their child one or more times per week (versus “rarely/never”) significantly increased 
children’s fast-food and SSB consumption, and that physical activity interaction was not 
associated with overweight status or fruit and vegetable consumption. Further, each 
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additional day that fathers ate breakfast with their child decreased the risk of the child’s SSB 
consumption but increased the risk of child overweight status. Each of these studies, 
however, only modeled a subset of individual indicators of father involvement available in 
ECLS-B.   
Efforts to explore father engagement have been met with numerous challenges (Allen 
& Daly, 2007). These challenges include, but are not limited to defining engagement, 
measurement issues or validity of fathers’ self-report data, sampling/representativeness issues 
or limited generalization of findings from middle-class, white families, and same-informant 
bias or using mothers as proxies for the father (Day & Lamb, 2004). These challenges limit 
how the role of the father is conceptualized and measured. As a result, three study design 
standards have been identified (Pleck, 2012) and include: 1) data for fathers and child 
outcomes from different sources, 2) longitudinal analysis, and 3) taking mothers into 
account. Furthermore, Allen & Daly (2007) highlight how further research and theory can 
build the father engagement literature by attending to these limitations.  
I.c. Theoretical Frameworks 
 
I.c.i Overview 
This dissertation draws on two general frameworks – the Social-Ecological Model 
(SEM) and the Life Course Perspective (LCP). The applicability of these perspectives to the 
present dissertation comes from their emphasis on the person-environment interface as it 
impacts individual behaviors. The integration of these constructs builds the underlying 
skeleton for this dissertation aimed at highlighting how children’s diet and screen time are 




I.c.ii Social-Ecological Model 
Originally developed by developmental psychologist Urie Bronfenbrenner, the 
Social-Ecological Model (SEM) explains how individual behaviors and outcomes are shaped 
by different levels of interrelated influences (e.g., individual, interpersonal, community and 
societal factors) (Bronfenbrenner, 1986). The CDC uses the SEM to inform potential 
prevention strategies (CDC, 2019; Dahlberg & Krug, 2002). Prevention efforts at the 
intrapersonal level may include educating individuals about the importance of adopting 
healthy lifestyles and understanding how family medical history can increase the risk for 
health outcomes. The next level is expanded to include interpersonal relationships. The 
exposure of interest for this work, father engagement, is housed within this level. Family-
focused programs, as well as peer-programs, may be used as prevention strategies at this 
level of the SEM. It is important to also recognize the community, societal, and political 
influences on father engagement and childhood obesity as action at these levels will 
maximize the promotion of father engagement as well as the chances at reducing the obesity 
epidemic.  
To my knowledge, there has not been a specific theory or theorized mechanism to 
date that explains the role of father engagement factors in the risk of early childhood obesity 
(Gibson et al., 2007). However, it seems most appropriate to analyze the topic of father 
engagement and obesity through an ecological lens. As explained by Adamsons and 
colleagues (2007) in their study using data from the NICHD Study of Early Child Care, given 
the complex nature of family systems it is useful to apply an ecological perspective to studies 
examining father involvement. The authors state: 
Any examination of father involvement requires recognition that families are complex 
systems, involving a network of overlapping and sometimes competing for 
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relationships (Whitchurch & Constantine, 1993) that are affected by larger contextual 
factors (Doherty et al., 1998; Hofferth, 2003). Thus, Bronfenbrenner’s (1979, 2005) 
ecological framework is particularly useful to this area of study (Adamsons, O’Brien 
& Pasley, 2007, p. 130).  
 
The interpersonal or microsystem level (face-to-face relationships the child has with 
parents, peers, teachers, and other adults) of Bronfenbrenner’s SEM as it relates to human 
nutrition addresses the relationships with a child’s immediate surroundings, which is where 
the relationship with the father becomes significant (Bronfenbrenner, 1986). In ecological 
theory, ‘proximal process’ refers to the dynamic interaction between the person and the 
environment through which development occurs (Bronfenbrenner, 1986). Considering SEM, 
the impact of the father can be an additional microsystem partner for the child or serve as a 
more unique kind of microsystem partner with different personalities and interactions with 
their child. Applied to this dissertation, the process will refer to the active engagement 
between father and child while controlling for the influence of the mother. Davison and Birch 
(2001) present a model of development of early childhood overweight which links child 
behavioral patterns to a higher risk of overweight. Additionally, research suggests that other 
proximal factors that may influence childhood obesity include the father’s race/ethnicity, the 
father’s health - through genetic predisposition and exposure to obesity-related health 
behaviors; the father’s education level and parental BMI (Guerrero et al., 2016).  
I.c.iii Life Course Perspective 
Increasingly, the life course perspective (LCP) is receiving distinct attention as an 
important framework for understanding health trajectories and transitions, population health 
and well-being (Torres & Young, 2016). LCP may provide insight into the mechanisms by 
which early childhood influences impacts obesity risk later in life. LCP looks at how 
transitions through life, social change, and relationships shape people’s lives from birth to 
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death (Bengtson, & Allen, 2009). The life course health development (LCHD) model used in 
chronic disease epidemiology highlights how behavioral and psychosocial exposures that 
occur at key stages in the life course may have differential and/or lasting effects on later 
health outcomes. The LCP helps to justify the decision to focus this work on the early 
childhood stage as early prevention of obesity may set the stage for a healthier trajectory 
through life (Hawkins, Oken, & Gillman, 2017; Umberson, Pudrovska, & Reczek, 2010).  
I.c.i Father Engagement by Race/Ethnicity and SES 
 
Associations between the family context and child health behaviors may differ by 
race/ethnicity and socioeconomic status. Parenting styles and culture may influence the 
different ways in which engagement is received or reinforced for the child (McWayne, 
2008). Another consideration is that measurement techniques may be more Euro-centric 
(McWayne, 2008). Some research suggests that children of color may derive more benefit 
from an engaged father than their white counterparts (Jeynes, 2015). Specifically, in their 
meta-analysis, Jeynes and colleagues concluded that the association between father 
involvement and positive educational and psychological outcomes is stronger for children of 
color. Jeynes offers three possible explanations for this result: 1) the intensity or frequency of 
engagement with their children is greater among fathers of color; 2) greater differences 
between the characteristics of involved versus uninvolved fathers within families of color 
(family structural or selection effects); and 3) a tendency for families of color to support a 
higher level of dependence on family (vs. external) resources among their children. These 
distinctive patterns of beliefs and behaviors that are shared by a group of people and that 
serve to regulate their daily living (i.e., culture) may greatly impact parenting and result in 
these racial/ethnic differences (Jeynes, 2015; Cabrera, Hofferth, & Chae, 2011).  
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The quality of parenting is complex, and research suggests that it is strongly 
influenced by the larger ecological context in which it evolves. Substantial literature draws 
associations between socioeconomic status and parenting (Roubinov & Boyce, 2017) while 
examining the pathways to parenting. The rationale for assessing SES in this dissertation is 
drawn largely from the substantial yet narrow field of study that attempts to examine the 
potential downstream effects on parenting that SES may have. Research on culture and 
parenting suggest that culture-specific influences on parenting begin long before children are 
born, and they shape fundamental decisions about which behaviors parents will promote in 
their children as well as how parents interact with their children (Bornstein, 2012). This 
research informs this dissertation and the need to test for evidence of modification by 
race/ethnicity and father’s education as a proxy for household socioeconomic status.  
I.d. Dissertation Aims 
 
This dissertation has two specific aims. The first aim seeks to assess whether the three 
types of father engagement (i.e. caregiving, play, and father-child breakfast sharing) are each 
associated with early childhood obesity-related health behaviors – child diet and screen time. 
The main hypothesis of this aim is that increased father engagement at child age 2 years will 
reduce unhealthy child diet (SSB, fast-food, and juice consumption) and screen time while 
improving healthier preschool child eating behaviors (fruit and vegetable consumption) at 
preschool (age 4 years). Understanding the impact of father engagement on early childhood 
obesity-related health behaviors is important given the high prevalence of childhood obesity 
in the US as well as the limited research on paternal contributions to early childhood obesity 
risk (Fryar, Carroll, & Ogden, 2018; Davison et al., 2016).  
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The second aim of this dissertation seeks to assess whether the three types of father 
engagement at child age 2 years are each associated with preschool child overweight/obesity 
weight status. The first sub aim evaluates the obesity-related health behaviors as potential 
mediators of the relationship between father engagement and preschool overweight/obesity 
status. The second sub aim for this work explores effect measure modification by 
race/ethnicity and father education as a proxy for SES. The main hypothesis for this aim is 
that father engagement at age 2 years is inversely associated with preschool (age 4 years) 
overweight/obesity status. Figure 1 below illustrates the conceptual model developed to 
guide this dissertation using the ECLS-B dataset. 
 
 
Figure 1. Conceptual model illustrating the hypothesized influence of father engagement on 
early childhood overweight/obesity 
 
 
By examining the impacts of father engagement on childhood obesity risk, this 
dissertation is poised to make a significant contribution to the public health obesity literature. 
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This dissertation provides innovation to the field of maternal and child health and obesity 
research because it 1) examines the impact of father engagement on childhood obesity risk 
using a nationally representative sample of US children; and 2) applies exploratory factor 
analysis to reveal father engagement constructs. Although there has been considerable 
interest in the public health and medical communities on the parental influence on children’s 
health (Flouri, Buchanan, & Bream, 2002; Harris, 2016; Gibson et al., 2007), few studies 
have examined paternal contributions.  
This dissertation attempts to take an innovative approach to measure father 
engagement as a latent variable to reduce the dimensionality of the father data. By pulling 
together multiple assessments of father engagement for two of the three father engagement 
items, the current study presents a more comprehensive understanding of the 
conceptualization of fathering. This dissertation will apply principles from both 
Bronfenbrenner’s ecological model and LCP to investigate how fathers serve as a unique 
kind of microsystem partner for child development (Pleck, 2007; Main & Weston, 1981; 
Parke, 2002).  
This work contributes to and expands the childhood obesity literature by examining 
how the father may influence child health behaviors and overweight/obesity status. Existing 
research highlights the importance of parenting and child health, yet the influence of the 
father is largely underrepresented. A better understanding of the relationship between father 
engagement and subsequent obesity-related health behaviors could be of great value to the 
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The following sections describe the Early Childhood Longitudinal Study – Birth 
Cohort and provides more complete details on the data used in this dissertation. These details 
include the data source and how it was obtained at each round of survey collection. Next, this 
chapter describes the eligibility criteria for the dissertation’s analytical sample, defines the 
main dissertation variables, and presents the data analysis plan for the dissertation. 
II.b. The Early Childhood Longitudinal Study – Birth Cohort 
 
ECLS-B followed children from birth through kindergarten enrollment collecting 
information on children’s health, development, care, and education (Nord, Edwards, 
Andreassen, Green, & Wallner-Allen, 2006). Data were collected at five rounds: 9 month, 2 
year, preschool (4 year), and two final collections at kindergarten entry (60 and 72 month). 
Approximately 75% of the children in the cohort entered kindergarten in the fall of 2006 (60 
month), the remaining either entered kindergarten for the first time or repeated kindergarten 
in the fall of 2007 (72 month). The ECLS program was designed to provide policymakers, 
researchers, childcare providers, and instructors with robust and accessible information about 
children’s early life experiences. 
A central focus of the ECLS-B is children’s development during the critical years 
leading up to the point where formal schooling begins. The ECLS-B sought to better 
understand children’s physical, social, emotional, cognitive, and language development in 
relation to important influences in their lives (e.g., mother’s prenatal behavior, health care, 
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home environment, childcare environment, and school environment). Direct cognitive, 
socioemotional, motor skill and physical assessments were collected. Information from 
parents, both mothers, and fathers, was collected through direct observations, and 
questionnaire surveys (ECLS, n.d.).  
A true strength of this data source is the rich national data provided on children’s 
health status and behaviors at birth and various points thereafter. Access to these data allows 
for investigation into the relationships among a wide range of individual and interpersonal 
variables with children’s development and learning (Nord et al., 2006). The longitudinal 
nature of the data grants researchers the opportunity to study children’s physical, cognitive, 
language, social, and emotional development and to relate children’s growth and 
development to their early learning environment. ECLS-B works to fill gaps in research 
through its ability to analyze children along with their resident mothers and fathers.  
The ECLS-B sample was selected through a complex multi-stage, clustered design. 
Registered births in the National Center for Health Statistics (NCHS) vital statistics system 
were sampled to be representative of all infants born in the US in the year 2001 (Nord et al., 
2006). Births to women who were less than age 15 years and infants who died or were 
adopted prior to the 9-month collection were excluded. The design included oversamples of 
Chinese children, other Asian and Pacific Islander children, American Indian and Alaska 
Native children, twins, and children born with low and very low birth weight (Nord et al., 
2006). Due to the cluster design and oversampling, sampling weights were developed by 




Numerous sources of data were amassed by the ECLS-B research team in order to 
capture information from children, parents, childcare and early education providers/educators 
(ECLS, n.d.). Sources included birth records; field interviewer direct and taped home 
observations; parent/primary caregiver (usually the children’s mother) interviews; and self-
administered father surveys. Direct and indirect assessments include measures specifically 
for the ECLS-B as well as measures taken from other well-established and/or standardized 
assessments (e.g., Bayley Short Form – Research Edition, National Household Education 
Surveys Program questionnaires, MacArthur Communicative Development Inventory, 
Nursing Child Assessment Teaching Scale, and the Toddler Attachment Q-Sort) (Bell & 
Allen, 2000; Gross et al., 1993; Mayor & Mani, 2019; NHES, 2019; Nord et al., 2006; 
Rutgers et al., 2007).  
In each round of data collection, children participated in assessment activities and 
parent respondents (both mothers and fathers) were asked about themselves, their families, 
and their children (Nord et al., 2006). The ECLS-B research team was relatively successful at 
retaining families at each wave of data collection. Of the nearly 10,700 participants from 9-
month survey collection with completed parent data, approximately 9,850 (93.1%) of 
completed data were followed up at 2 year survey collection and nearly 8,900 (90.8%) 
completed preschool survey collection. Approximately 100 children were lost from the study 
due to moving permanently out of the country, death, or nonresponse of family/refusal to 
participate. Despite efforts to follow non-resident fathers, only 39.8% responded; thus, I 
focus only on resident fathers in the current study. 
This dissertation will mirror previous research that defines and assesses the impact of 
father engagement on child obesity risk (Wong et al., 2017; Guerrero et al, 2016). Father 
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variables were drawn from the 2 year resident father self-administered questionnaire, and 
outcome variables (sugar-sweetened beverage consumption, fast-food consumption, daily 
fruit consumption, daily vegetable consumption, juice consumption, and screen time) were 
obtained as part of the preschool parent self-administered questionnaire and home 
assessments. 
II.b.i ECLS-B Data Collection 
Parent Data. Trained assessors visited the study participants’ homes at each wave of 
ECLS-B data collection (Nord et al., 2006; Andreassen, Fletcher, & Park, 2007).  During 
visits, assessors conducted a computer-assisted personal interview (CAPI) with the sampled 
child’s primary caregiver, most frequently the mother. Parents were asked to provide 
information about a wide range of child behaviors, themselves, the home environment, and 
family characteristics. Questions from the modified Q-sort regarding family structure, child 
participation in non-parental care and education arrangements, household income, and 
community and social support also were included. Fathers (both resident and nonresident) 
completed 2 year resident father self-administered questionnaires that covered topics such as 
the role they play in parenting and their attitudes toward fatherhood. Questionnaires were 
given directly to the fathers and left with the primary caregiver if the father was not home 
during the data collection visit. (Andreassen, Fletcher, & Park, 2007). Due to their low 
response rate (39.8 percent) at the 2 year survey collections, nonresident fathers were not 
included in subsequent collections. 
Physical Measurements. Height and weight was measured at each data collection 
(Nord et al., 2006) using protocols for the National Health and Nutrition Examination Survey 
(NHANES). Height was measured using a stadiometer, Model 214 Road Rod, by SECA 
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(Andreassen, Fletcher, & Park, 2007). Child weight was captured by instructing the child to 
stand on the SECA scale. These values along with the CDC formula and SAS coding were 
used to find the child’s BMI or overweight/obesity status (Andreassen, Fletcher, & Park, 
2007).  
II.c. Dissertation Analysis Sample 
 
 The primary focus of this dissertation is to examine how three types of resident father 
engagement may influence child health behaviors and overweight/obesity status. Hence, we 
used children who had complete information on resident fathers as well as mothers from the 
2 year and 4-year parent self-administered questionnaires, the 2 year resident father self-
administered questionnaire, and preschool child height and weight measures.  
II.c.i Criteria for Inclusion/Exclusion for Analysis Sample 
 
 Children were included into the analytic sample if they had age 2 years resident father 
data, had preschool parent data, and had the same resident father from age 2 years to 
preschool (age 4 years). Children who initially participated in the study at 9-month collection 
were followed up at age 2 years. Approximately 850 children were lost to follow up and no 
longer eligible for inclusion in the analytical sample. Children were followed up again at 
preschool (age 4 years) and approximately 950 were lost between these two rounds of data 
collection. Of the nearly 8,900 children who were followed up at preschool, those who had a 
nonresident father (N ~ 1,900), as well as those with a different resident father from 2 year to 
preschool (N ~ 900), were excluded from further consideration. Finally, children with child, 
mother, and father data (N ~ 4,500) were eligible and included in the final Aim I analytical 
sample. Approximately 250 children were excluded from the Aim II analysis because they 
were underweight at preschool (N ~ 4,250), and may present special health risks (Rodgers et 
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al., 2004; WHO, 2018). The inclusion of underweight children may introduce bias into the 
study as fathers with children with low weight-for-age may prompt increased father 
engagement. Figure 2 illustrates the inclusion criteria for participants in the study samples. 
Sample sizes have been rounded to the nearest 50 as required by the ECLS-B data use 













II.d. Dissertation Measures 
 
Resident Father Engagement. Data from the resident, biological father was used to 
define father engagement as the primary independent variable. The “resident father” was 
identified during the parent self-administered questionnaire as the adult male figure who 
resided in the household with the primary responder and child. The most common definition 
of resident father encompasses both biological and nonbiological social fathers – and 
includes step, foster, or other father figures such as a grandfather or cohabitating boyfriend 
(Berger et al., 2008).  
Across all ECLS waves, resident father information when the focal child was 2 years 
of age provides the most extensive and detailed measures of child diet and father-child 
caregiving engagement activities between father and child (Guerrero et al., 2016). As a 
result, complete father responses at age 2 years are utilized for dissertation analysis. More 
detailed information on the specific questions that fathers were asked as well as how the 
variable is constructed and analyzed are outlined in Chapters 3 and 4 and in the Appendix.  
For this analysis, an exploratory factor analysis (EFA), a widely utilized variable 
reduction technique in the social sciences (Costello & Osborne, 2005), was conducted using 
the 2 year resident father self-administered questionnaire. Given a set of highly correlated 
(redundant) items, EFA is preferable to treating each item as a distinct variable or arbitrarily 
selecting a subset of the items to represent the full set. Our EFA was motivated by the 
hypothesis that the full set of father engagement items were probably capturing one or more 
underlying father engagement constructs or factors. The father engagement items were 
identified as suitable for factor analysis using the Kaiser-Meyer-Olkin (KMO) Test (0.892) 
and Bartlett’s test of sphericity () (Stewart, 1981). Of the 13 father engagement variables that 
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were assessed through EFA using oblique rotations (Costello & Osborne, 2005), two factors 
were retained based on eigenvalues and scree plots. Initial eigenvalues indicated that the first 
two factors explained 61.3% and 38.7% of the variance respectively. A third factor had an 
eigenvalue just at 1, however, this factor was not used due to the ‘leveling off’ of eigenvalues 
on the scree plot as well as the insufficient number of loadings onto the factor. A list of the 
included father engagement items and relevant statistics on how the factors loaded are 
provided in Appendix D. 
Internal reliability and consistency for each of the factors were examined using 
Cronbach’s alpha. The alphas were sufficient: 0.821 for factor 1, which was renamed 
“caregiving activities” (7 items), and 0.654 for factor 2, which was named “play activities” (5 
items) (Griethuijsen et al., 2014). Additionally, a third father engagement variable, fathers 
reported the number of days spent eating breakfast with the child, was investigated separately 
from the factor analysis as a continuous predictor variable (Stewart, 1981). A third factor 
(Attended Religious Services) had an eigenvalue just at 1, however, this factor was not used 
due to the ‘leveling off’ of eigenvalues on the scree plot as well as the insufficient number of 
loadings onto the factor. See Appendix D for factor analysis tables and figures discussed 
here.  
Dependent Variables. Eight dependent variables were modeled capturing the child’s 
diet, screen time, and overweight/obesity status at preschool (age 4 years). The five measures 
of preschool diet are sugar-sweetened beverage consumption (SSB), fast-food consumption, 
daily fruit consumption, daily vegetable consumption, and juice consumption. These values 
were reported by the primary caregiver at the preschool survey collection. Parents also 
reported the total hours per day the child spent watching television to assess child screen 
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time. Dependent variables are coded to follow the national dietary guidelines for Americans 
(USDA, 2015). People aged 2 years or older are recommended to have 1-2 cups of fruit and 
1-3 cups of vegetables per day. The American Academy of Pediatrics recommends no more 
than 2 hours of screen time per day while the World Health Organization recently published 
new guidelines that children under the age of five should have no more than one hour of 
screen time a day (Nebehay, 2019).  
Child’s overweight/obesity status at preschool was determined from body mass index 
(BMI), derived from child height and weight measurements collected by trained field 
workers during home visits at preschool survey collection. BMI z scores are used to find the 
percentiles using the US CDC national growth reference sex-specific data. The CDC 
standards are accepted as most appropriate for children in the US, as opposed to the World 
Health Organization’s (WHO), since children are over the age of 2 years (Grummer-Strawn, 
Reinold, & Krebs, 2010; Kuczmarski et al., 2000).  
Covariates of Interest. Following previous parenting and childhood obesity research, 
demographic controls (i.e., child, parent, and household characteristics) were included in the 
regression models to account for potential confounding (Guerrero et al., 2016; Olson et al., 
2010). These variables were collected from the parent self-administered questionnaire and 
include child gender, child age, childbirth weight status, gestation in weeks, child health 
(reported by the mother), mother and father educational attainment, mother and father self-
reported health status, household income, father race/ethnicity, and mother engagement in 





II.e. Data Analysis 
 
 There were 4,500 children who met the inclusion criteria for analysis. All analyses 
were done in SAS 9.4 for Windows (SAS Institute, 2012). For Aim I, bivariate and 
multivariable regression analyses were used to estimate relative risk (RR) associations and 
95% confidence intervals for the associations between each of the three father engagement 
measures and the child diet and screen time outcomes. For Aim II, regression models 
estimated the relationship between each of the three father engagement measures and child 
overweight/obesity status (coded normal versus overweight/obesity). Following Baron and 
Kenny’s four-step framework for formal mediation analysis (Baron & Kenny, 1986), child 
diet and screen time were evaluated as possible mediators of the father engagement-
overweight/obesity relationship. Hypothesized effect measure modification (EMM) by 
race/ethnicity and father educational attainment was also evaluated via stratification. Results 
from these analyses are provided in the following chapters. Covariates included in the 
adjusted models for dissertation Aims I and II are listed in appendix B.  
II.e.i. Protection of Human Subjects in Research/Institutional Review Board 
 
 The University of North Carolina at Chapel Hill (UNC) Institutional Review Board 
(IRB) within the Office of Human Research Ethics reviewed this dissertation and found it to 
be exempt from full review based on the dissertation utilizing secondary data, with little to no 
risk for identification of participants. The UNC IRB study number is 17-1307. This 
dissertation was also reviewed by the University of North Carolina at Charlotte’s (UNCC) 
Office of Research Compliance because the data was housed and analyzed on UNCC’s 
campus and required level 3 security of the restricted use dataset. The office determined that 
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the dissertation did not constitute human subjects as defined under federal regulations 45 





Andreassen, C., Fletcher, P., & Park, J. (2007) Early childhood longitudinal study, birth  
cohort (ECLS-B): psychometric report for the 2 year data collection. Methodology 
report. Available at http://files.eric.ed.gov/fulltext/ED497762.pdf. 
 
 
Baron, R.M. & Kenny, D.A. (1986) The moderator-mediator variable distinction in social 
psychological research: Conceptual, strategic, and statistical considerations. Journal 




Bell, S., & Allen, B. (2000) Book review: Bayley Scales of infant development, second  




Berger, L.M., Carlson, M.J., Bzostek, S.H., Osborne, C. (2008) Parenting Practices of  
Resident Fathers: The role of marital and biological ties. J Marriage Fam, 70(3): 625-
639. Doi: 10.111/j.1741-3737.2008.00510.x.  
 
 
Costello, A.B., & Osborne, J.W. (2005) Best practices in exploratory factor analysis: Four 
recommendations for getting the most from your analysis. Practical Assessment, 




Early Childhood Longitudinal Program (ECLS) – Birth Cohort (ECLS-B). (n.d.) Retrieved 
December 5, 2018, from https://nces.ed.gov/ecls/birth.asp.  
 
 
Griethuijsen, R.A.L.F., Eijck, M.W., Haste, H., Brok, P.J., Skinner,N. C., Mansour, N., et al. 
(2014). Global patterns in students’ views of science and interest in science. Research 
in Science Education, 45(4), 581–603. Doi: 10.1007/s11165-014-9438-6. 
 
 
Gross, D., Conrad, B., Fogg, L., Willis, L., & Garvey, C. (1993) What does the NCATS 
(Nursing Child Assessment Teaching Scale) measure? Nurs Res, 42(5): 260-265. 
 
 
Grummer-Strawn, L.M., Reinold, C., & Krebs, N.F. (2010) Use of World Health 
Organization and CDC Growth Charts for Children Aged 0—59 Months in the United 





Guerrero, A.D., Chu, L., Franke, T., Kuo, A.A (2016) Father involvement in feeding 




Kuczmarski, R.J., Flegal, K.M. (2000) Criteria for definition of overweight in transition: 
Background and recommendations for the United States. The American Journal of 
Clinical Nutrition 72(5): 1074-1081. 
 
 
Mayor, J., & Mani, Nivedita. (2019) A short version of the macarthur-bates communicative 




National Household Education Survey (NHES) (2019) American Institutes for Research.  
Available at https://www.air.org/project/national-household-education-survey 
 
 
Nebehay, S. (2019) WHO recommends one-hour maximum screen time per day for under-5s.  





Nord, C., Edwards, B., Andreassen, C., Green, J.L., & Wallner-Allen, K. (2006). Early 
childhood longitudinal study, birth cohort (ECLS-B), user’s manual for the ECLS-B 
longitudinal 9-month–2 year data file and electronic codebook (NCES 2006–
046). National Center for Education Statistics. 
 
 
Olson, C.M., Demment, M.M., Carling, S.J., & Strawderman, M.S. (2010) Associations 




Rodgers, A., Ezzati, M., Hoorn, S.V., Lopez, A.D., Lin, R., & Murray, C.J.L. (2004) 
Distribution of major health risks: Findings from the global burden of disease study. 
PLoS Med, 1(1): e27. Doi: 10.1371/journal.pmed.0010027. 
 
 
Rutgers, A.H., Van Ijzendoorn, M.H., Bakermans-Kranenburg, M.J., & Swinkels, S.H. 





SAS Institute (2012). SAS 9.4 for Windows. SAS Institute Inc., Cary, NC, USA. 
 
 
Stewart, D.W. (1981) The application and misapplication of factor analysis in marketing 
research. Journal of Marketing Research 18: 51-62. 
 
 
United States Department of Health and Human Services and US Department of Agriculture 
(USDA). (2015) Dietary Guidelines for Americans 2015-2020. 8th Edition. Retrieved 
from http://health.gov/dietaryguidelines/2015/guidelines/.  
 
 
Wong, M.S., Jones-Smith, J.C., Colantuoni, E., Thorpe Jr, R.J., Bleich, S.N., & Chan, K.S 
(2017) The Longitudinal association between early childhood obesity and fathers’ 













III. CHAPTER THREE: ASSESSING RESIDENT FATHER ENGAGEMENT, 





 Obesity is an urgent threat to the immediate and long-term health and well-being of 
children. (Lakshman, Elks, & Ong, 2012; Freedman et al., 2005; Wu, Kirk, Ohinmaa & 
Veugelers, 2017). The latest data from State of Obesity (2019) show that the prevalence of 
the disease has continued to trend upward since the early 1970s. The national obesity rate 
among youth ages 2 to 19 years is 18.5%, compared to approximately 13% just two decades 
ago (Fryar, Carroll, & Ogden, 2018). If these trends persist, it is estimated that by the year 
2030 86% of the US adult population will be overweight or obese (Wang, Beydoun, Liang, 
Caballero, & Kumanyika, 2008).  Overweight/obesity during childhood has immediate health 
impacts ranging from increased breathing problems (Mohanan et al., 2014) to increased 
social problems such as bullying and lower self-esteem (Morrison et al., 2015). In addition to 
the immediate consequences of developing obesity in early childhood, these children are 
more likely to become adults with obesity and suffer from more severe adverse outcomes in 
adulthood (Bass & Eneli, 2015; Gordon-Larsen, The, & Adair, 2010). Obesity, which 
accounts for nearly 300,000 deaths each year, is the second leading cause of preventable 
death among US adults (Flegal, Williamson, Pamuk, & Rosenberg, 2004). The consistent 
upward trend and alarming projections, along with the lifelong health implications, highlight 
the need to position understanding the etiology of early childhood overweight/obesity as an 




 Diet and physical activity are two of the strongest behavioral predictors of obesity 
(Davison & Birth, 2001). Children require healthy diets and regular activity to support 
optimal cognitive, emotional, and physical growth and development. Currently, children do 
not meet national diet and physical activity recommendations (Tanda & Salsberry, 2014; 
USDA, 2015; Di & Thompson, 2012; Warren-Findlow & Hooker, 2009). The Centers for 
Disease Control and Prevention (CDC) notes that while children are eating more fruit than 
previously, vegetable consumption remains low and both still fall below the national dietary 
guidelines (CDC, 2019). In addition, only one in three children meet physical activity 
recommendations and screen time has more than doubled for young children since 1997 
(Chen & Adler, 2019; NASPE, 2010).  
Parents have an early and important influence on childhood obesity risk. In early 
childhood, when learning is occurring so rapidly, eating preferences are also developing 
(Kowal-Connelly, 2017). The increasingly recognized role that families play has boosted 
research on parenting and other family factors that may impact child obesity (Wong et al., 
2017; Barlow, 2007). Pearson, Biddle, and Gorely (2009) conducted a systematic literature 
review to evaluate associations between family environment and child fruit and vegetable 
consumption and concluded that children generally mirror the eating behaviors of their 
parents. More recent findings suggest that both mothers’ and fathers’ engagement of children 
in meal preparation was associated with lower child nutrition risk (Watterworth et al., 2017; 
Hall et al., 2011). Further, fathers’ modeling of healthy behaviors was associated with lower 
nutrition risk (Watterworth et al., 2017; Hall et al., 2011). 
However, within the parent-focused literature on childhood obesity, relatively little 




the influence of parenting on childhood obesity between 2009-2015 found that only 10% of 
over 650 studies presented results for fathers (Davison et al., 2016). This review also 
concluded that studies including fathers were less likely to focus on diet and young children 
(aged < 5 years). Existing studies on fathers were mostly cross-sectional and relied heavily 
on proxy reports of father engagement from the mother (Cano, Perales, & Baxter, 2018; 
NCES, 2017; Khandpur et al., 2014; Nepomnyaschy & Garfinkel, 2011). 
A noteworthy exception is the work of Guerrero and colleagues (2016), which 
leveraged longitudinal data from the Early Childhood Longitudinal Study – Birth (ECLS-B) 
cohort and direct reports from fathers on their engagement with their children. These authors 
estimated the relationship between six measures of father-child engagement at age 2 years 
and five obesity-related health behaviors at preschool (age 4 years). Specifically, the authors 
found that more frequent father-child meals outside the home were associated with excessive 
sugar-sweetened beverage and fast-food consumption. Additionally, more frequent father-
child breakfasts increased the risk of child overweight/obesity status. Sharing breakfast with 
fathers was found to be modestly protective against sugar-sweetened beverage consumption 
(Guerrero et al. 2016). 
Building on the work of Guerrero and colleagues, this study will also draw on the 
ECLS-B to examine how father engagement at age 2 years influences obesity-related health 
behaviors at preschool. In particular, our conceptualization and measurement of father-child 
engagement offers an important extension of their work. While Guerrero et al. (2016) and 
others have modeled individual indicators of father-child engagement, we will apply 




constructs of father engagement. This approach will make better use of the multiple and 




Our study utilizes mother, father, and child data from the Early Childhood 
Longitudinal Study - Birth Cohort (ECLS-B). ECLS-B is the first of three longitudinal 
studies, conducted by the National Center for Education Statistics (NCES), examining child 
development as well as early school experiences (NCES, 2017). The cohort is a nationally 
representative probability sample of approximately 14,000 US children born in the year 2001 
and followed annually through kindergarten entry. The sample was captured through a 
complex multistage survey design, including oversampling children who met certain criteria 
(twins, born low birth weight, American Indians, and Asian/Pacific Islanders). More 
information on ECLS-B is available in the literature (Andreassen, Fletcher, & Park, 2007).  
Children were included in the analytic sample if they 1) had 2 year resident father 
self-administered questionnaire data; 2) had the same resident father reported by the 
biological mother across data collections; and 3) had complete parent self-administered 
questionnaire data on outcomes of interest at the preschool survey collection. The final 
analytical sample included approximately 4,500 child-mother-father triads. The sample size 
is rounded to the nearest 50 to comply with ECLS-B’s restricted data requirements. 
Study Measures 
Obesity-related health behaviors (preschool). We examined six obesity-related 
health behaviors reported by the mother at the preschool (age 4 years) parent self-




the number of hours their child watched television per day. These variables were coded as 
inadequate or excessive if they do not meet the American Academy of Pediatrics (AAP) or 
the US Department of Health and Human Services (DHHS) and US Department of 
Agriculture (USDA) guidelines for child nutrition and screen time (AAP, 2017; DHHS, 
2015). The five diet measures were excessive fast-food consumption, inadequate fruit 
consumption, inadequate vegetable consumption, excessive sugar-sweetened beverage (SSB) 
consumption, and excessive juice consumption. Mothers reported these behaviors based on 
the week before the survey was completed. Frequency response categories were collapsed 
into binary variables distinguishing between behaviors consistent with (coded = 0) and not 
consistent with (coded = 1) these recommendations. Following prior ECLS-B work 
(Guerrero et al., 2016), fast-food consumption was considered excessive if the primary 
caregiver reported the child ate fast-food at least once in the past seven days. SSB 
consumption was considered excessive if the primary caregiver reported the child had a SSB 
at least 4 times or more in the past week. Juice consumption was considered excessive (and 
unhealthy) if the primary caregiver reported the child had 100% juice beverages at least 4 
times or more in the past week. While juice may be considered a healthier alternative than 
SSBs, it is often overconsumed by children and contributes to increased sugar intake 
(Heyman & Abrams, 2017). Fruit and vegetable consumption was considered to be 
inadequate if the primary caregiver reported the child did not have a fruit or vegetable 
serving at least once per day in the last week. Screen time was considered to be excessive if 
the primary caregiver reported the focal child averaged more than two hours of screen time 




Resident father engagement. The level of resident father engagement at age 2 years 
was measured with two-factor scores representing the frequency of caregiving and play 
activities, respectively. Resident fathers were asked thirteen questions about their level of 
involvement with child activities in the past month, with six response options ranging from 
“more than once a day” to “not at all.” The thirteen specific activities assessed were: 1.) play 
chasing games with your child; 2.) prepare meals for your child; 3.) change your child’s 
diapers or help your child use the toilet; 4.) take your child for a ride on your shoulders or 
back; 5.) play with games or toys indoors with your child; 6.) help your child to bed; 7) give 
your child a bath; 8) take your child outside for a walk or to play in the yard, a park, or a 
playground; 9.) help your child get dressed; 10.) go to a restaurant or out to eat with your 
child; 11.) assist your child with eating; 12.) help your child brush his or her teeth; 13.) take 
him or her with you to a religious service or religious event. Additionally, fathers were asked 
how many days “in a typical week” they eat breakfast with the child (range: 0-7). 
For the study, exploratory factor analysis, a widely utilized statistical technique in the 
social sciences for variable reduction (Costello & Osborne, 2005), was conducted using the 2 
year resident father self-administered questionnaire (Stewart, 1981). In addition to potentially 
identifying one or more latent father engagement constructs, EFA can be a more efficient 
way to summarize multiple related items into a smaller number of factor scores (i.e., data 
reduction), and provides additional information on how well individual items explain an 
underlying factor (DiStefano, Zhu & Mîndrilă, 2009). In order to take the most 
comprehensive approach to capture father engagement, all of the items were included in a 
factor analysis – of which twelve were retained - to create two father engagement latent 




Factor 1, “Caregiving”, included 7 of the original thirteen father engagement items. 
The amount of time fathers reported changing diapers, dressing the child, washing the child, 
preparing food, putting the child to sleep, brushing the child’s teeth, and assisting with eating 
loaded onto this “Caregiving” factor. Factor 2, “Play,” included five of the original thirteen 
father engagement items. The amount of time fathers reported allowing the child to ride on 
shoulders, playing chasing games, playing indoor games, playing outside, and eating out with 
the child, loaded onto this “Play” factor.  Cronbach’s alphas for the 7 caregiving items and 5 
play items were 0.82 and 0.65, respectively. The religious services item was removed from 
further analysis as it failed to load onto the two father engagement factors. Fathers were 
asked to report the number of days they ate breakfast with their child in the past week.  
Covariates. Also included are additional variables identified by theory and prior 
research as potentially confounding the association between father engagement and obesity-
related health behaviors in early childhood. Child variables were reported by the mother and 
included sex, prematurity status, and overall health status. Father variables included 
education level, self-reported health status, race/ethnicity, and current age. Maternal variables 
were included to capture mother engagement and included mother’s education level, self-
reported health status, and the amount of time spent preparing food and engaged in play 
activities. Last, household income, which is likely associated with father engagement and 
obesity-related health behaviors, was also included as a potential confounder. 
Statistical Analysis 
All analyses were completed using SAS 9.4. Statistical analysis proceeded in three 
steps.  First, descriptive statistics (weighted for the sampling design) were generated and 




variable and each of the six dependent variables was estimated in a series of binary logistic 
regression models. All independent variables, including potential confounders, were tested 
for collinearity before being included in the regression models for each outcome. Next, we 
generated adjusted estimates of the relationship between father engagement and each of the 
six obesity-related health behaviors. The father-child shared breakfast question was modeled 
as a separate indicator of father engagement because it was structured and scaled differently 
from the 13 items evaluated in the EFA. Each of these three father engagement variables 
were modeled as continuous variables in subsequent regression models. This EFA approach 
differs from the majority of previous research that only investigated a limited number of 
specific father engagement questions. Sample weights, which adjusted for the complex 
sample design and nonresponse to the first three rounds of parent interview data, were 
applied to all of our statistical analyses in order to obtain nationally representative estimates 
(NCES, 2017). To evaluate the functional form of the association between the two father 
engagement factor scores and child overweight/obesity, these continuous variables were also 
modeled as categorical (quintile-based) measures. 
Human Subjects Approval 
This study was reviewed and approved by the University of North Carolina at Chapel 
Hill’s Institutional Review Board (IRB) within the Office of Human Research Ethics. The 
study was also reviewed and approved by the University of North Carolina at Charlotte’s 










The frequency of father engagement varied by type of activity performed with their 
child. On the one hand, over two-thirds of fathers reported helping their child to bed and 
playing indoors daily. However, only half of the fathers reported the following activities: 
preparing meals with the child (versus 83% of mothers), assisting their child with eating, 
playing chasing games, and helping their child get dressed at least once per day. In addition, 
only one-third reported frequently playing outside (versus 44% of mothers), allowing the 
child to ride on their shoulders, bathing their child, and helping to brush teeth. Fathers 
reported eating breakfast with the child around three days out of the week on average.  
The five diet outcomes revealed a mix of relatively adequate and excessive behaviors 
(Table 1).  On the positive side, the majority of preschool participants consumed fruit 
(72.1%) and vegetables (67.3%) daily. On the negative side, 75.9% of children ate fast-food 
at least once per week and 31.0% consumed SSBs at least four times per week. 72.5% of 
children drank 100% juice at least 4 times per week. Screen time exposure was also 
remarkably high at preschool (age 4 years), with one in four (25.6%) exceeding the AAP 
recommended maximum of two hours per day (AAP, 2018).  
 
Table 1. Child and Parent Descriptive Statistics, ECLS-B Preschool (N ~ 4500a) 
 Unweighted N  [Weighted % or 
Mean (SD)] 
Child Demographics 
Child’s assessment mean age (months)                                              52.2 (4) 
Child Sex   
   Male 2300  51.6 
   Female 2200 48.4 
Prematurity (Gestation - weeks)   




   Moderately Preterm 28 to <37 950 9.6 
   Extremely Preterm <28 100  0.4 
Birth Weight   
     Normal 3450  93.9 
     Low Birthweight 1050  6.1 
Child Health Status   
     Excellent/Very Good/Good 4400  98.3 
     Fair/Poor 100  1.7 
Child Health Behaviorsa 
Fast-food Consumption   
     At least once a week  3300 75.9 
     Less than once a week 1200 24.1 
Child Fruit Intake   
     At least once per day 3250  72.1 
     Less than once per day 1250  27.9 
Child Vegetable Intake   
   At least once per day 3050  67.3 
   Less than once per day 1450  32.8 
100% Juice Intake   
   At least 4 times per week 3300  72.5 
   Less than 4 times per week 1200  27.5 
Child Sugar-Sweetened Beverage 
Consumption 
  
   At least 4 times per week 1350 31.0 
   Less than 4 times per week 3150  69.0 
Child Screen Time (Hours per Day)   
      More than 2 1100 25.6 
      Less than or equal to 2 3250  74.4 
Household Income   
      25,000 or Less 650  16.1 
      25,001-50,000 1150  27.0 
      50,001-100,000 1700  36.2 
      100,001 or More 1000  20.8 
Father’s race/ethnicity   
     White, non-Hispanic 2650  68.3 
      Black, non-Hispanic 300 5.6 
      Hispanic 700  21.0 
      Asian 650  3.4 
      Other, non-Hispanic 200  1.8 
Father Education Level   
     Less than HS 550  14.0 
     HS Diploma/Equivalent 950  22.1 
     Some College/Associate 1250  29.3 
     Bachelor’s degree or higher 1750  34.6 
Father’s age in years                                                    33.4 (6.5) 




     Working 4200  94.0 
     Not Working 300  6.0 
Father’s Health   
     Excellent/Very Good/Good 4100  94.3 
     Fair/Poor 250  5.7 
a Data are weighted to be representative of all children born in the US in 2001, clustered, 
multi-stage sampling design and oversamples.  
 
Bivariate Associations 
Seven of 18 total unadjusted associations between the three father engagement 
measures and the six obesity-related health behaviors (Table 2) were statistically significant. 
Increasing father engagement via caregiving lowered the risk of excessive fast-food 
consumption (RR = 0.92; 95% confidence interval [CI]: 0.86, 0.99) and excessive juice 
consumption (RR = 0.96; 95% CI: 0.95, 0.99). Increasing father engagement via caregiving 
increased the risk of excess screen time (RR = 1.11; 95% CI: 1.06, 1.18). Increasing father 
engagement via play lowered the risk of excessive SSB consumption (RR = 0.93; 95% CI: 
0.87, 0.99); excessive juice consumption (RR = 0.94; 95% CI: 0.92, 0.96); and inadequate 
(not meeting the recommendations of one daily serving) fruit consumption (RR = 0.96; 95% 
CI: 0.94, 0.98). Finally, father-child shared breakfast lowered the risk of excess screen time 
(RR = 0.95; 95% CI: 0.92, 0.98). Increasing father engagement via caregiving was not 
significantly associated with the other four obesity-related health behaviors. A summary of 






Table 2. Bivariate associations between types of father engagement with early childhood obesity-related health behaviors: ECLS-B 2 
year & Preschool N ~ 4200a,b 




Excessive Juice Consumption 
Father Engagement RR (95% CI) RR (95% CI) RR (95% CI) 
  
     Caregiving 0.92 (0.86, 0.99) 1.01 (0.96, 1.06) 0.96 (0.95, 0.99) 
     Play 0.97 (0.95, 1.05) 0.93 (0.87, 0.99) 0.94 (0.92, 0.96) 
     Father-child shared 
breakfastd 








 RR (95% CI) RR (95% CI) RR (95% CI) 
Father Engagement  
     Caregiving 0.98 (0.96, 1.00) 0.97 (0.95, 1.00) 1.11 (1.06, 1.18) 
     Play 0.96 (0.94, 0.98) 0.98 (0.95, 1.00) 1.05 (0.99, 1.13) 
     Father-child shared 
breakfastd 
1.01 (1.00, 1.02) 1.00 (0.98, 1.01) 0.95 (0.92, 0.98) 
a Data are weighted for nonresponse to be representative of all children born in the US in 2001. The sample size is rounded to the nearest 50 to 
comply with ECLS-B’s restricted data requirements. 
b Abbreviations: CI, confidence interval. 
c Recommended Screen Time is less than 2 hours per day (N ~ 4,100). 
d Breakfast N ~ 3,900. 
*Note: The items of the ECLS-B questionnaires have undergone validation research and are useful for generating population estimates on 









In the multivariable analysis, associations between the three measures of father 
engagement and the six obesity-related health behaviors were adjusted for potential 
confounders. Of the seven significant bivariate associations, five remained statistically 
significant after adjusting for the full set of potential confounders. None of the three father 
engagement variables were found to be associated with excessive fast-food consumption, 
excessive sugar-sweetened beverage consumption, or inadequate vegetable consumption 
(Table 3). However, increasing father engagement via caregiving activities (aRR=0.87; 95% 
CI: 0.83, 0.98) as well as play activities (aRR=0.82; 95% CI: 0.79, 0.91) were associated 
with a lower risk of excessive juice consumption, adjusting for father, maternal, child, and 
household characteristics (Table 3). Father engagement via caregiving was also associated 
with an increased risk of excessive (greater than 2 hours) screen time (aRR=1.06; 95% CI: 
1.02, 1.12). Father engagement via play was associated with an increased risk of inadequate 
fruit consumption (aRR=1.06; 95% CI: 1.01, 1.23), adjusting for potential confounders 
(Table 4). Finally, father-child shared breakfast was associated with a lower risk of excessive 






Table 3. Multivariable associations between types of father engagement with early childhood obesity-related health 
behaviors: ECLS-B 2 year & Preschool N ~ 3,600a,b, 
Characteristic 
 




Excessive Juice  
Consumption 
 RR (95% CI) RR (95% CI) RR (95% CI) 
Father Engagement    
    Caregiving 0.98 (0.97, 1.00) 0.98 (0.94, 1.02) 0.87  (0.83, 0.98) 
    Play 0.98 (0.97, 1.01) 0.95 (0.90, 1.12) 0.82 (0.79, 0.91) 
    Father-child shared breakfastd 0.99 (0.98, 1.00) 0.99 (0.97, 1.01) 1.01 (1.00, 1.02) 
a Data are weighted for nonresponse to be representative of all children born in the US in 2001. The sample size is rounded to the 
nearest 50 to comply with ECLS-B’s restricted data requirements. 
b Abbreviations: CI, confidence interval. c Breakfast N ~ 3,900. 
*Note: The items of the ECLS-B questionnaires have undergone validation research and are useful for generating population 
estimates on numerous developmental, health, and educational indicators. Bold text show statistically significant association at 
alpha 0.05 
 
Results have been adjusted for: child birthweight, child sex, gestation, father race/ethnicity, father age, father education, 




















Table 4.  Multivariable associations between types of father engagement with early childhood obesity-






Screen Timec  
 RR (95% CI) RR (95% CI) RR (95% CI) 
Father Engagement    
   Caregiving 0.97 (0.95, 1.22) 0.97 (0.95, 1.13) 1.06 (1.02, 1.12) 
   Play 1.06 (1.01, 1.23) 0.98 (0.95, 1.00) 1.06 (1.00, 1.12) 
  Father-child shared breakfastc 1.01 (1.00, 1.02) 1.00 (0.99, 1.01) 0.95 (0.93, 0.98) 
a Data are weighted for nonresponse to be representative of all children born in the US in 2001. The sample size is 
rounded to the nearest 50 to comply with ECLS-B’s restricted data requirements. 
b Abbreviations: CI, confidence interval.  
c Breakfast N ~ 3,900. 
*Note: The items of the ECLS-B questionnaires have undergone validation research and are useful for generating 
population estimates on numerous developmental, health, and educational indicators. Bold text show statistically 
significant association at alpha 0.05 
 
Results have been adjusted for: child birthweight, child sex, gestation, father race/ethnicity, father age, father 















Figure 3. Summary Forest Plots of Relative Risks between types of father engagement with 
early childhood obesity-related health behaviors, adjusted for child parent socio-









This work builds upon a limited number of studies examining how father engagement 
impacts early childhood obesity-related health behaviors. In a nationally representative 
sample, father engagement was protective against three obesity-related health behaviors, 
predicted higher risk for two, and was not associated with the majority of those examined.  
Specifically, father engagement via both caregiving and play was protective with respect to 
excess juice consumption and the frequency of father-child shared breakfasts was protective 
against excessive screen time. On the other hand, father engagement via play reduced fruit 
consumption and father engagement via caregiving increased the risk of excessive screen 
time.    
Findings from this work are mostly consistent with the two previous ECLS-studies on 
father engagement and obesity risk. First, like this current work, both previous studies did not 
find support for most of their predicted associations. Of the thirty total associations (six 
father engagement indicators x five obesity risk outcomes) that Guerrero et al. (2016) tested, 
only four were significant. The current study along with Guerrero’s work both found shared 
breakfast to be associated with various obesity-related health behaviors. Similarly, only two 
of the twenty associations between change in father engagement (physical caregiving and 
taking their child outside) and change in obesity risk estimated by Wong et al. (2017) were 
significant. These were the same father engagement behaviors captured by the caregiving and 
play constructs in the current study that were found to be associated with obesity-related 
health behaviors. Second, like the other two ECLS-B studies, in the small subset of 
significant associations, father engagement had a mix of positive and negative impacts on 







analysis approaches. This “duality” of father impacts on childhood obesity risk has also been 
reported in other (i.e., non-ECLS) studies (Garfield & Isacco, 2012). 
The small and mostly non-significant associations in this study are also consistent 
with findings from parent-focused childhood obesity interventions. A recent meta-analysis of 
76 early childhood interventions involving parents reported a small overall effect size (d = 
.08) and no effect at all for follow-up periods longer than 3 months (Yavuz et al., 2015).  
Perhaps the 24-month interval between ECLS-B’s measurement of father engagement (Age 
2) and assessment of obesity risk behaviors (Age 4) was too long to detect any father effects 
that may truly exist. Future observational studies might follow the approach of childhood 
obesity randomized control trials (Brown et al., 2019) and schedule follow-up periods of 12 
months or less. 
Finally, future studies should measure and analyze a more comprehensive set of 
variables related to the child’s family and community environment. While engagement (i.e., 
direct father-child interaction) has received more research attention than Lamb et al.’s (1987) 
other two father involvement components—accessibility and responsibility—this is because 
it is easier to measure rather than because it is most important for child outcomes (Garfield et 
al., 2019). Future research should study accessibility (i.e., father’s presence or availability to 
the child) and responsibility (i.e., the extent to which a father arranges for resources to be 
available to the child) to examine whether these dimensions of father involvement impact 
early childhood obesity risk (Cabrera, Tamis-LeMonda, Lamb, & Boller, 1999). In addition, 
there is some evidence that a father’s overall parenting style (i.e., authoritative; permissive; 







also assess parenting style as a possible modifier of the father engagement-child obesity risk 
association.  
The most important limitations of this study relate to measurement. The challenges of 
measuring father engagement (Garfield et al., 2019) and obesity risk behaviors (Shim, Oh, & 
Kim, 2014) are well known. A limitation that the ECLS-B father engagement questions share 
with many other surveys is that they only ask about frequency (quantity) when there is 
evidence that engagement quality also matters (Moroni et al., 2015). Also, the small number 
of child diet questions in ECLS-B do not cover all diet-related obesity risks. Standard food 
frequency questions used in large surveys typically ask about 100-150 foods eaten over a six- 
or twelve-month period (Shim, Oh, & Kim, 2014). Additionally, when compared to nutrition 
biomarkers, food frequency self-reports result in significantly weaker associations between 
diet and chronic disease risk (Schatzkin et al., 2003). Lastly, both the father engagement and 
parent reports of child diet and screen time were likely affected by social desirability and 
recall bias, which could also weaken observed associations (Althubaiti, 2016; Morsbach & 
Prinz, 2006). 
On the other hand, the rare availability of both father engagement and early childhood 
obesity risk variables was an important strength of this data source. The multiple items on 
father engagement provided a unique opportunity to follow theoretical recommendations 
(Charles et al., 2016; Schoppe-Sullivan et al., 2004) and examine father engagement as a 
multi-dimensional construct. This is the first known study in the early childhood obesity 
literature to identify and estimate associations with two latent measures of father 
engagement. Data strengths also include the longitudinal design, in which father engagement 







estimates born in 2001 and living with resident fathers. Lastly, resident fathers were included 
in the data collection, providing a unique opportunity to study their engagement and 
behaviors. Many studies that focus on fathers and child health outcomes use cross-sectional 
data and collect father information from the mothers (Khandpur et al., 2014). While it is 
valuable to obtain father engagement reports directly from fathers (Charles et al., 2016), 
maternal reports tend to show lower frequency of father engagement (Charles et al., 2016; 
Mikelson, 2008) and objective measurement by trained observers actually has the highest 
predictive validity among all of these sources (Zaslow et al., 2006). 
In conclusion, understanding the etiology and reducing the prevalence of early 
childhood obesity is a public health priority (Karnik & Kanekar, 2012). The family 
environment, parental influence, in particular, is a major influence on early childhood obesity 
risk (Ochoa & Berge, 2017; Campbell, 2016). However, within the parent-focused literature 
on childhood obesity, relatively little evidence exists on the specific influence of fathers. The 
reality is that resident fathers have never been more involved in parenting (Livingston & 
Parker, 2011), and the potential for resident fathers to impact early childhood obesity risk is 
abundant. This study, like prior ones, suggests that fathers can increase or decrease childhood 
obesity risk. The mixed findings from this study, like prior ones, also reflect how 
underdeveloped this line of research is and how strong the need is for additional works that 
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IV. CHAPTER FOUR: ASSOCIATION BETWEEN FATHER ENGAGEMENT AND 





Approximately 13.7 million U.S. children and adolescents are currently obese (CDC, 
2018). The national prevalence of childhood obesity has more than tripled since the 1960s 
(Pan et al., 2016) and remains among the top public health challenges as it places children at 
higher risk for a range of chronic diseases, poor health outcomes, and obesity in adulthood 
(CDC, 2018; Skinner et al., 2018). The burden of childhood obesity is not equally shared; 
Black and Hispanic children, as well as children from low-income families, experience the 
highest prevalence (CDC, 2018). And, given the cumulative impact of overweight and 
obesity on long-term health and well-being, early onset is also concerning.  Recent data from 
the National Center for Health Statistics reveals a large increase in the prevalence of early 
childhood obesity (2 to 5-years old) from 9.4% in 2013-14 to 13.9% in 2015-2016 (Fryar, 
Carroll, & Ogden, 2018).  
While overweight/obesity prevalence peaks in middle age (Hales et al. 2017), 
prevention efforts are increasingly focused on the early childhood origins of this condition. 
Children begin to develop taste preferences, learn to navigate space independently, and 
mimic both positive and negative behaviors that they observe (Allen et al., 2015). Children 
learn during the first years of life what, when and how much to eat through their experiences 
with food and observation of others (e.g., their primary caregivers and siblings) (Birch, 
Savage, & Ventura, 2007; Scaglioni, et al., 2018). Recognition of early childhood as a critical 
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period that impacts obesity risk across the life course is increasingly reflected in national 
health goals (e.g., Healthy People 2020; U.S. Department of Health and Human Services, 
2019).  
During early childhood, like other periods of the life course, diet and physical activity 
are important individual-level behavioral determinants of weight status (Sallis & Glanz, 
2009). However, more so than in later periods in the life course, parents and other caregivers 
direct and determine the diet and physical activity of preschool children (Glanz, Rimer, & 
Viswanath, 2015). Assessing early childhood behaviors through an ecological lens shines an 
important light on the influence of parents as caregivers. Parents and caregivers can help 
prevent childhood obesity by shaping their child’s healthy meals and snacks, daily physical 
activity, and nutrition education (Barlow, 2007; Wong et al., 2017).  
While research has established that parents play an important role in early childhood 
obesity risk, evidence on the specific impact of fathers is sparse (Neshteruk et al., 2017; 
Guerrero, Chu, Franke, & Kuo, 2016; Davison et al., 2016). Of particular interest is the 
potential impact of father-child engagement in early childhood. Father engagement refers to 
how often a father participates in a set of caregiving activities such as preparing meals, play, 
and exercising with their child (Jones & Mosher, 2013). As father engagement increases, 
their influence (for better or worse) on early childhood obesity risk may also grow—by 
modeling health behaviors and through direct parent-child interactions (Wong et al., 2017; 
Lamerz et al., 2005). Some research suggests that there is a strong correlation between 
maternal education and child health (Vollmer et al., 2017; Lamerz, et al., 2005; Desai & 
Alva, 1998). However, evidence on paternal education is limited (Vollmer et al., 2017). 
Additionally, research on fathers and psychological outcomes suggests that “children of color 
 
 68 
may derive more benefit from an engaged father than their white counterparts” (Jeynes, 
2015; p. 414). Parenting styles and background may influence the different ways in which 
engagement for obesity-related health behaviors are received or reinforced for minority 
children and engagement measures may be more Euro-centric (McWayne, 2008).  
Theory suggests that diet and physical activity mediate the association between father 
engagement and child weight status (Latomme et al., 2019), but these factors have not been 
formally evaluated as mediators. This study will advance our understanding of the 
association between father engagement and early childhood weight status by making three 
specific contributions. First, I will evaluate the hypothesis that father engagement is 
multidimensional (Rollè et al., 2019) by seeking to identify whether or not the multiple, 
intercorrelated father engagement measures in ECLS-B actually represent one or more father 
engagement factors or constructs. Prior research has largely relied on single indicator 
measures of father engagement which may be highly correlated and redundant when entered 
together into statistical models. Second, I will evaluate diet and screen time—key proximate 
determinants of obesity risk—as potential pathways linking father engagement to early 
childhood weight status (Figure 4). Third, I will test whether any association between father 
engagement and early childhood overweight/obesity differs by father race/ethnicity or father 





Figure 4. Illustration of potential association of father engagement and overweight/obesity 





Data for this study comes from the nationally representative Early Childhood 
Longitudinal Study - Birth Cohort (ECLS-B), a restricted-use dataset available from the 
National Center for Education Statistics (NCES, 2017). Multiple ECLS-B data sources were 
utilized for the present study including the home assessment, parent self-administered 
questionnaire, and resident father questionnaire. The 2 year resident father self-administered 
questionnaire contained information on father engagement with a range of activities related 
to the child while the preschool parent self-administered survey, completed by the primary 
caregiver (most commonly the biological mother), contained measures of child eating 
patterns and other health behaviors. The 2 year and preschool (4-year) surveys were utilized 
for this study.  
Eligibility for the present study was based on the following criteria: 1) resident father 
self-administered questionnaire data from the same resident father at 2 year and preschool 
collections; 2) preschool parent self-administered data; and 3) children were not underweight 
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at preschool. Of the 8,950 participants who were followed up during preschool survey 
collection, 4,500 children had the same resident father. Of those, approximately 4,250 had 
complete child and parent data for the regression models.  
Study Measures 
Age 2 year father engagement. Our independent variables of interest were fathers’ 
engagement in three domains: caregiving, play, and shared breakfast. These variables, 
derived from the age 2 year resident father self-administered survey, captured father 
engagement. An exploratory factor analysis (EFA) of thirteen father engagement frequency 
items (coded rarely/none; a few times/month; a few times/week; once or more/day) resulted 
in a two-factor solution. The first factor, named “caregiving”, accounted for 61.3% of the 
total variation (Cronbach’s alpha = 0.82). Items that loaded strongly on this dimension 
included: changing diapers, dressing the child, washing the child, preparing food for the 
child, putting the child to sleep, brushing the child’s teeth, and assisting the child with eating 
food. The second factor, labeled “play”, accounted for 38.7% of the variation (Cronbach’s 
alpha = 0.65). Items that loaded strongly on this factor included: allowing the child to ride on 
shoulders, playing chasing games, playing indoor games, playing outside and eating out with 
the child. Following convention, both continuous factor scores were scaled with a mean of 
approximately 0.00 and a standard deviation of approximately 1.00. The third measure of 
father engagement (scaled differently and modeled as a separate indicator) captures the 
number of days, in the past week, that the father shared breakfast with the child. More detail 
on the questions and responses from the resident father surveys are provided in Appendix C. 
Preschool Overweight/obesity status: ECLS-B captured child body mass index 
(BMI), measured from child height and weight, using trained field workers during home 
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visits at each round of data collection. BMI z scores and percentiles at preschool age were 
calculated and BMI percentiles were calculated using the US CDC national growth reference 
sex-specific data (CDC, 2019; Grummer-Strawn, Reinold, & Krebs, 2010; Kuczmarski et al., 
2000). Overweight/obesity status was modeled as a binary variable (normal versus 
overweight/obese). Normal weight status was defined as a normal BMI ranging greater than 
or equal to the 5th and less than the 85th percentile and overweight/obese as greater than or 
equal to the 85th percentile (CDC, 2018). Underweight children were dropped from all 
analyses as less than 5% (N~ 150) of the sample fell under the 5th percentile at preschool (age 
4 years).  
Preschool obesity-related health behaviors. We examined six obesity-related health 
behaviors reported by the mother at the preschool parent self-administered questionnaire. 
Using national nutritional recommendations as a guide (USDA, 2015; Tanda & Salsberry, 
2014), response categories were collapsed into binary variables. Less healthy behaviors were 
coded as 1 and compared to recommended behaviors, coded as 0. Inadequate fruit and 
vegetable consumption are defined as less than 1 serving per day. Excessive fast-food 
consumption is coded as 1 if the child ate a meal or snack from a fast-food restaurant in the 
past 7 days. Excessive sugar-sweetened beverage and excessive juice consumption are 
defined as drinking the beverages at least 4 times in the past week. Juice is considered a 
healthier alternative than sugar-sweetened beverages but can still result in excessive sugar 
and caloric intake when overconsumed (Heyman & Abrams, 2017). Lastly, screen time is 
defined as excessive if the child had more than 2 hours of screen time per day in the past 
week (AAP, 2017). 
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Family socio-demographics. Estimates of the relationship between father 
engagement and overweight/obesity were adjusted for a set of potential family-level 
sociodemographic confounders measured at the preschool time point.  Child variables 
included sex (male versus female), birth weight (normal versus low and/or very low 
birthweight), if the child was born premature, and the parent’s rating of their child’s overall 
health status (Excellent/Very Good/Good vs. Fair/Poor) at the time of data collection. Father 
level variables included the father’s educational level, overall self-reported health status 
(Excellent/Very Good/Good vs. Fair/Poor), race/ethnicity (non-Hispanic white, non-Hispanic 
Black, Hispanic, non-Hispanic Asian, and non-Hispanic other), and age at data collection. 
Mother engagement variables, the amount of time spent preparing food and engaged in play 
activities (at least once per day, a few times per week, a few times per month, or rarely), and 
household income were included to account for the mother’s caregiving and play 
contributions. Household income was assessed in four categories ($25,000 or less, $25,001 to 
$50,000, $50,001 to $100,000, and $100,001 or more). 
Statistical Analysis 
The analysis was conducted in 5 steps. First, an exploratory factor analysis was 
conducted using the resident father engagement items (Costello & Osborne, 2005) to identify 
possible latent father engagement factors. Next, I generated descriptive statistics on 
overweight/obesity status by parent and child characteristics to highlight any key differences 
between children by weight status. Employing binary logistic regression, I used the 
continuously coded latent variable factor scores for father engagement to test for the 
hypothesized direct associations between the three measures of father engagement and early 
childhood (preschool) overweight/obesity status, after adjusting for all potential confounders. 
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As a sensitivity check, obesity status was also modeled as a three-category (normal; 
overweight; obese) and two-category (normal; overweight/obese) outcome. Similarly, the 
factor scores were also modeled as categorical (quintile-defined) to evaluate the assumption 
that their association with weight status is linear (i.e., sensitivity analysis). I moved on to 
evaluate diet and screen time, using the Baron and Kenny (1986) criteria, as hypothesized 
mediators of the father engagement-early childhood weight status relationship.  Finally, 
possible effect measure modification by father race/ethnicity and father educational 
attainment was assessed. Separate models were estimated for fathers of five different 
race/ethnic backgrounds (Non-Hispanic Whites, Non-Hispanic African Americans, 
Hispanics, Non-Hispanic Asians, and other) as well as four different levels of educational 
attainment (less than a high school diploma, high school diploma, some college, bachelor’s 
degree or above).   
Sample weights, which adjust for the complex survey design and nonresponse to 
parent self-administered questionnaires, were applied to all analyses in order to obtain 
nationally representative findings (NCES, 2017). All analyses were conducted using SAS 9.4 
for Windows (Institute, 2012). An α level of 0.05 was used to test for statistical significance. 
Also, a sensitivity analyses was conducted to evaluate linearity of association between 
engagement and weight status by modeling categorical (quintile-based) factor scores. Obesity 
status was also modeled as a three-category (normal; overweight; obese) and two-category 
(normal; overweight/obese) outcome. This study was approved by both the University of 
North Carolina at Chapel Hill’s Institutional Review Board (IRB) as well as the University of 







One in three preschool children in the study sample were considered to be overweight 
or obese (34.3%), defined as at or above the 85th percentile for children of the same age and 
sex. Nearly half (46.1%) of the children who were African American in the study sample 
were overweight/obese at preschool. The mean age of all children included in the study 
sample at preschool was 52.7 months. 
 
Table 5. Preschool Overweight/Obesity Status by Child, Parent, and Household 
Characteristics, ECLS-B preschool survey collection N ~ 4,250a,b 
Characteristics Normal Overweight/ Obese 
Demographics Number (weighted row %) or Mean (SD) 
Child Overweight/obesity status 2950 (65.7) 1300 (34.3) 
Child’s assessment age 
(months) 
52.7 (4) 52.7 (4) 
Child Sex   
  Male 1450 (64.8) 700 (35.2) 
  Female 1450 (66.6) 600 (33.4) 
Prematurity (Gestation - weeks)   
     Full Gestation 2150 (65.4) 1050 (34.6) 
  Moderately preterm 650 (67.0) 250 (33.0) 
  Very Preterm <28 100 (82.2) - (17.8) 
Birth Weight   
     Normal 2200 (65.2) 1100 (34.8) 
     Low 700 (74.1) 200 (25.9) 
Child Health Status   
     Excellent/Very Good/Good 2850 (65.7) 1300 (34.6) 
     Fair/Poor 50 (65.4) - (34.3) 
Father’s race/ethnicity   
     White, non-Hispanic 1800 (68.9) 700 (31.1) 
     Black, non-Hispanic 150 (53.9) 100 (46.1) 
     Hispanic 400 (57.6) 250 (42.4) 
     Asian 400 (69.6) 150 (30.4) 
     Other, non-Hispanic 100 (60.2) 100 (39.8) 
Father Education Level   
     Less than HS 300 (56.5) 200 (43.5) 
     HS Diploma/Equivalent 550 (59.9) 300 (40.1) 
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     Some College/Associate 800 (67) 370 (33) 
     Bachelors or higher 1250 (72.1) 450 (27.9) 
Father’s age in years 34.1 (6.4) 33.8 (6.5) 
Father’s Health   
     Excellent/Very Good/Good 2700 (69.3) 1200 (33.7) 
     Fair/Poor 150 (55.8) 100 (44.3) 
Mother Health   
     Excellent/Very Good/Good 2750 (66.4) 1200 (33.6) 
     Fair/Poor 200 (56.5) 100 (43.5) 
Mother Prepare Meals for Child   
     At least Once per day  2400 (65.7) 1050 (34.3) 
     Few times a week 300 (63.0) 150 (37.0) 
     Few times a month  150 (72.0) 50 (28.0) 
     Rarely to None 100 (63.9) 50 (36.1) 
Mother Play with Child Outside   
     At least Once per day  1290 (65.0) 580 (35.0) 
     Few times a week 1200 (67.9) 540 (32.1) 
     Few times a month  350 (63.6) 150 (36.4) 
     Rarely to None 100 (51.4) 50 (48.6) 
Household Income   
     25,000 or Less 350 (57.4) 200 (42.6) 
     25,001-50,000 700 (65.0) 350 (35.1) 
     50,001-100,000 1150 (68.2) 450 (31.8) 
     100,001 or More 700 (68.6) 300 (31.4) 
Fast-food Consumption   
     At least once a week 2150 (66.1) 950 (33.9) 
     Less than once a week 750 (64.5) 350 (35.5) 
Child Fruit Intake   
     At least once a day 2100 (64.5) 100 (35.5) 
     Less than once a day 850 (68.8) 340 (31.2) 
Child Vegetable Intake   
     At least once a day 2000 (65.0) 900 (35.0) 
     Less than once a day 950 (67.2) 420 (32.8) 
Juice Consumption   
     At least 4 times a week 2100 (64.9) 1000 (35.1) 




     At least 4 times a week 850 (64.1) 410 (35.9) 
     Less than 4 times a week 2100 (66.4) 910 (33.6) 
Screen Time (Hours per Day)   
      More than 2 700 (61.9) 340 (38.1) 
      Less than or equal to 2 2150 (67.0) 950 (33.0) 
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Abbreviations: SD, standard deviation. 
a Data are weighted for nonresponse to be representative of all children born in the US in 2001.  
b Child overweight/obesity status classified based on BMI for-age-percentile based on the CDC 
growth charts for children. 
*Note: The items of the ECLS-B questionnaires have undergone validation research and are useful 
for generating population estimates on numerous developmental, health, and educational indicators. 
 
Adjusted Multivariable Analysis 
 Table 6 reports on the adjusted relative risk of preschool overweight/obesity for three 
different types of father engagement. Father engagement via caregiving, play and shared 
breakfast with the child at age 2 years was not associated with preschool overweight/obesity 
status. Further, there was no evidence of a nonlinear relationship between engagement and 
weight status when engagement was modeled as a five-category, quintile-defined variable. 
Similarly, the results were not sensitive to the modeling of obesity status as a three-category 
(normal; overweight; obese) versus a two-category (normal; overweight/obese) outcome. 
Because there were no significant associations between our three measures of father 
engagement and the overweight/obesity outcome, there was no basis to pursue the 
assessment of mediation by diet and screen time behaviors (Barron & Kenny, 1986). Finally, 
the stratified analyses, by father race and education, showed no support for effect 
modification by these two factors. The close parameter estimates and overlapping confidence 
intervals suggest that the association between father engagement via caregiving and early 






Table 6. Adjusted Relative Risks of Preschool Overweight/Obesity for Three Types of 
Father Engagement: ECLS-B N ~ 3,800a,b 
Father Engagement (Age 2) Overweight/obesity status (preschool) 
 RR  (95% CI) 
     Caregiving 0.95 (0.91, 1.00) 
     Play 0.95 (0.90, 1.00) 
     Father-child shared breakfast  1.03 (1.00, 1.05) 
a Data are weighted (W31R0) for nonresponse to be representative of all children born in the US 
in 2001.  
b Abbreviations: CI, confidence interval. 
*Note: The items of the ECLS-B questionnaires have undergone validation research and are 
useful for generating population estimates on numerous developmental, health, and educational 




Consistent with other studies, there was an alarmingly high prevalence of overweight 
and obesity among preschool children. In this nationally representative sample, more than 
one in three (34%) children were overweight or obese prior to kindergarten entry.  
Racial/ethnic disparities in weight status had also emerged at this relatively young age; 
nearly half (46%) of African American children were overweight/obese at preschool.  
I found no support in this sample for the hypothesized association between father 
engagement at age 2 years and overweight/obesity risk at preschool. Additionally, in a series 
of stratified models, I found no evidence that father’s race or education modifies the 
association between engagement and child overweight/obesity. Given that no direct effect of 
engagement on weight status was detected, we did not assess mediation by obesity-related 
behaviors (Barron & Kenny, 1986). 
These findings are mostly consistent with previous ECLS-B analyses in finding little 
or no support for the majority of hypothesized relationships between father engagement and 
early childhood obesity risk (Wong, et al., 2017; Guerrero, et al., 2016). Like Guerrero et al. 
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(2016), who reported that the frequency of shared father-child breakfasts increased child 
overweight status (adjusted odds ratio = 1.09), I also found a very modest association (RR = 
1.03) between frequency of father-child shared breakfasts and weight status. However, unlike 
that study, this association was not statistically significant in the present study. Given the 
high prevalence of overweight/obesity in ECLS-B children, Guerrero et al.’s estimated odds 
ratios may have overestimated the relative risk (Davies, Crombie, & Tavakoli, 1998). 
This study has a number of limitations. The inherent challenges of measuring father 
engagement (Garfield et al., 2019) and obesity risk behaviors (Shim, Oh, & Kim, 2014) are 
documented in the literature. First, a limitation that the ECLS-B father engagement questions 
share with many other surveys is that they only ask about frequency (quantity) when there is 
evidence that other constructs such as of father involvement such as engagement quality also 
matters (Moroni et al., 2015; Wilson & Prior, 2011). Second, both the father engagement and 
parent reports of child diet and screen time were likely affected by social desirability and 
recall bias, which could also weaken observed associations (Althubaiti, 2016; Morsbach & 
Prinz, 2006). Like all observational studies, where the key exposure is not randomly 
assigned, the possible failure to adjust for important confounders is a third limitation. In 
particular, key parent information, including father BMI, diet, and activity patterns, was not 
collected. Maternal and paternal BMIs predict offspring BMIs (Bahreynian, et al., 2017) and 
may also predict level of parent-child engagement. As a result, our inability to directly adjust 
for these factors could have biased the estimated associations between engagement and 
weight status. However, I was able to adjust for other likely confounders, including parent 
education and health status. A fourth and final limitation was the absence of data on non-
resident fathers. The ECLS study attempted to survey non-resident fathers, but the response 
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rate was so poor that the ECLS-B project abandoned surveying nonresident fathers. A 
comparison of the resident fathers in our analysis sample with the balance of fathers suggests 
that Black and Hispanic fathers, and those with lower education and income, were more 
likely to be lost between the age 2 and preschool surveys. 
Although these limitations address potential weaknesses of the study, there are as 
many key strengths to discuss. First, EFA may be an improvement over arbitrary selection of 
one or more individual engagement items to represent “engagement.” EFA weights item 
loadings, which may be superior to summing items, as the summation of individual item 
scores assumes each has equal weight. Also, single item measures of father engagement may 
suffer from two critical weaknesses compromising their reliability and validity:  1) “criterion 
deficiency” occurs when a single item or small number of items fails to capture all aspects of 
the construct (in this case, father engagement); and 2) inability to distinguish between true 
score variance and error variance, known as internal consistency reliability (Fisher, 
Matthews, & Gibbons, 2016). Findings from Schoppe-Sullivan, McBride, and Ho (2004) 
support the conceptualization of paternal involvement as a multidimensional construct, 
consisting of distinct domains of involvement. An additional strength of this study is the use 
of a nationally representative cohort of children born in 2001. In contrast to non-probability 
samples, findings from probability samples like ECLS-B generalize to a well-defined 
population and with a known degree of precision. The longitudinal design was a third 
strength over a cross-sectional approach because the father engagement questions were 
measured prior to the weight status outcome. Fourth and finally, ECLS-B was an attractive 
data source for this research due to the variety of direct father engagement questions included 
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in the survey and the objective measurement of height and weight by trained field staff 
(NCES, 2017).   
In conclusion, this is one of a few studies that examines the engagement of US 
fathers, via caregiving and play activities, and its impact on obesity-related health behaviors 
and overweight/obesity status in early childhood. More efforts to include non-resident fathers 
and non-traditional family arrangements are needed. Also, while the ECLS-B measures 
focused on frequency of engagement, there is a recognized need to study other aspects of 
caregiving such as responsive parenting, that may impact child obesity risk (National 
Academies of Sciences, Engineering, and Medicine, 2016). Finally, future studies should also 
aspire to capture the quality of father engagement in addition to the quantity (Moroni et al., 
2015).   
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V. CHAPTER FIVE: DISCUSSION AND NEXT STEPS 
 
 
V.a. Summary of Principal Findings 
 
This work examines how father engagement impacts early childhood obesity-related 
health behaviors. I used data from the Early Childhood Longitudinal Study - Birth Cohort 
(ECLS-B), a nationally representative sample of US children born in 2001. ECLS-B followed 
children from birth through kindergarten enrollment collecting information on children’s 
health, development, care, and education (Nord et al., 2006). With multiple measures of 
father engagement, child diet and physical activity, and measured height and weight at age 4, 
the ECLS-B is a unique data resource for studying fathers’ influence on early childhood 
weight status.  
Dissertation Aim I examined the association between resident father engagement and 
child obesity-related health behaviors, specifically, diet and screen time. I found that father 
engagement was protective against three obesity-related health behaviors, predicted higher 
risk for two, and was not associated with the majority of health behaviors examined. 
Specifically, father engagement via both caregiving and play was protective with respect to 
excess juice consumption and the frequency of father-child shared breakfasts was protective 
against excessive screen time. Additionally, father engagement via play reduced fruit 




Dissertation Aim II estimated the association between three measures of father 
engagement—caregiving, play, and father-child shared breakfast—and overweight/obesity 
status in early childhood. The hypotheses that increased father engagement would lower the 
risk of overweight/obesity in early childhood, either directly or indirectly (via diet and screen 
time), were not supported. Additionally, in a series of stratified models, I found no evidence 
that father’s race or education modifies the association between engagement and child 
overweight/obesity. Given that no direct effect of engagement on weight status was detected, 
we did not assess mediation by obesity-related behaviors (Baron & Kenny, 1986). 
V.b. Strengths and Limitations 
 
The use of an existing longitudinal dataset presents many benefits and shortcomings. 
A true strength of this data source is the rich national data provided on children’s status at 
birth and at various points thereafter. For example, the rare availability of both father 
engagement and early childhood obesity risk variables was an important strength of this data 
source. Data strengths also include the longitudinal design, in which father engagement was 
measured prior to obesity-risk, and the nationally representative sample of U.S. children born 
in 2001 and living with resident fathers. Also, the use of interviewer measured height and 
weight to determine BMI is a strength compared to studies which rely on self-report of child 
height and weight. 
Next, the multiple items on father engagement provided a unique opportunity to 
follow theoretical recommendations (Charles et al., 2016; Schoppe-Sullivan et al., 2004) and 
examine father engagement as a multi-dimensional construct. The use of exploratory factor 
analysis (EFA) to examine father engagement may be an improvement over arbitrary 
selection of one or more individual engagement items to represent “engagement.” EFA 
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weights item loadings, which may be superior to summing items, as the summation of 
individual item scores assumes each has equal weight (Costello & Osborne, 2005). Also, 
single item measures of father engagement may suffer from two critical weaknesses 
compromising their reliability and validity:  1) “criterion deficiency” occurs when a single 
item or small number of items fails to capture all aspects of the construct (in this case, father 
engagement); and 2) inability to distinguish between true score variance and error variance, 
known as internal consistency reliability (Fisher, Matthews, & Gibbons, 2016). Findings 
from Schoppe-Sullivan, McBride, and Ho (2004) support the conceptualization of paternal 
involvement as a multidimensional construct, consisting of distinct domains of involvement. 
This is the first known study in the early childhood obesity literature to identify and estimate 
associations with two latent measures of father engagement.  
Lastly, resident fathers were included in the data collection, providing a unique 
opportunity to study their engagement behaviors. Many studies that focus on fathers and 
child health outcomes use cross-sectional data and collect father information from the 
mothers (Khandpur et al., 2014). While it is valuable to obtain father engagement reports 
directly from fathers (Charles et al., 2016), maternal reports tend to show lower frequency of 
father engagement (Charles et al., 2016; Mikelson, 2008) and objective measurement by 
trained observers actually has the highest predictive validity among all of these sources 
(Zaslow et al., 2006).   
The most important limitations of this study relate to measurement. The challenges of 
measuring father engagement (Garfield et al., 2019) and obesity risk behaviors (Shim, Oh, & 
Kim, 2014) are well known. A limitation that the ECLS-B father engagement questions share 
with many other surveys is that they only ask about frequency (quantity) when there is 
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evidence that engagement quality also matters (Moroni et al., 2015). Also, the small number 
of child diet questions in ECLS-B do not cover all diet-related obesity risks. Standard food 
frequency questions used in large surveys typically ask about 100-150 foods eaten over a six- 
or twelve-month period (Shim, Oh, & Kim, 2014). Additionally, when compared to nutrition 
biomarkers, food frequency self-reports result in significantly weaker associations between 
diet and chronic disease risk (Schatzkin et al., 2003).  
Next, the inability to adjust for important confounders is an additional limitation. In 
particular, key parent information, including father BMI, diet, and activity patterns, was not 
collected. Maternal and paternal BMIs predict offspring BMIs (Bahreynian, et al., 2017) and 
may also predict level of parent-child engagement. As a result, our inability to directly adjust 
for these factors could have biased the estimated associations between engagement and 
weight status. However, I was able to adjust for other likely confounders, including parent 
education and health status. Lastly, both the father engagement and parent reports of child 
diet and screen time were likely affected by social desirability and recall bias, which could 
also weaken observed associations (Althubaiti, 2016; Morsbach & Prinz, 2006).  
V.c. Strengths and Limitations in Relation to Previous ECLS-B Studies 
 
Despite significant differences in measurement and analysis approaches, these 
findings are mostly consistent with the two previous ECLS-studies on father engagement and 
obesity risk (Wong et al., 2017; Guerrero et al., 2016). Like this current work, both previous 
studies did not find support for most of their predicted associations. Of the thirty total 
associations (six father engagement indicators x five obesity risk outcomes) that Guerrero et 
al. (2016) tested, only four were significant. Similarly, only two of the twenty associations 
between change in father engagement and change in obesity risk estimated by Wong et al. 
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(2017) were significant. Also, like the other two ECLS-B studies, in the small subset of 
significant associations, father engagement had a mix of positive and negative impacts on 
childhood obesity risk.  This “duality” of father impacts on childhood obesity risk has also 
been reported in other (i.e., non-ECLS) studies (Garfield & Isacco, 2012). 
The findings suggest that the majority of hypothesized associations between father 
engagement and obesity or obesity-related behaviors were not supported by the data. In order 
to reflect on the meaning behind these findings, it is important to reconsider the original 
conceptual model, theoretical framework, and study approach. First, it is possible that the 
ECLS-B data, while beneficial in many regards, simply is not detailed enough to truly 
capture the three dimensions (engagement, accessibility, and responsibility) of father 
involvement presented by Lamb and Pleck’s (1987). The inability to assess the fathers’ own 
health habits through the ECLS-B data could be masking the chance to reveal these 
associations. Second, the engagement activity categories used within the ECLS-B study may 
not represent the most popular activities in which fathers are likely to engage in with their 
children in early childhood. Thus, improvements may come from asking all fathers to 
identify the activities in which they engage in with their child. Third, engagement is typically 
operationalized/measured as frequency when perhaps quality of engagement is equally or 
more important. 
V.d. Implications for Policy and Practice 
 
Despite the innovation of this research, the data did not support the primary study 
hypothesis, and thus limiting the opportunity to make policy recommendations. As a result, it 
may be more proper to discuss future research needs as opposed to make policy 
recommendations. Possible policy implications for future research in this area would fall into 
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two main categories: 1) policies to promote and encourage engagement among resident 
fathers in early childhood, and 2) policies to include fathers in obesity prevention programs. 
Broadly, research suggests that people with actively involved father figures during childhood 
have more positive behavioral, academic, and social outcomes (Garfield & Isacco, 2006; 
Marsiglio, Amato, Day & Lamb, 2000). Some findings from this dissertation suggest that 
fathers who are spend more time doing activities with their child may influence, both 
positively and negatively, health behaviors that contribute to obesity risk in early childhood. 
The harmful effects of father engagement may be mitigated by investing more effort into the 
inclusion of fathers into childhood obesity prevention programs. Tailored positive messages 
stressing both the importance of early childhood father engagement and recommendations for 
healthy eating and activity behaviors may be most beneficial.    
Research on father engagement and early childhood obesity prevention may have 
implications concerning father engagement programs such as the National Fatherhood 
Initiative and The Fatherhood Project. For example, the National Fatherhood Initiative offers 
five core fatherhood programs and a collection of supporting resources, training, and 
technical assistance to facilitate father engagement efforts (NFI, 2020; Horn & Sylvester, 
2002). These responsible fatherhood programs and resources are offered online and in-person 
to better transform organizations and communities by equipping them to intentionally and 
proactively engage fathers in their children's lives. The Fatherhood Project consists of five 
father-centered initiatives using a curriculum centered on evidence-based principles. These 
programs focus on underserved, at-risk populations and range from assisting expecting 
fathers, divorcing fathers, those in recovery, and teenage fathers (The Fatherhood Project, 
2020). Research can be used to improve the quality of programs, services, and outcomes for 
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participants. Implications from this work, and future studies, may help to expand the reach 
and tailor these programs to improve health outcomes through positive example messaging. 
In fact, the Healthy Dads, Healthy Kids study by Lloyd and colleagues (2015) found that 
participation in the HDHK program positively impacted father-child co-physical activity and 
beliefs about healthy eating, which in turn, mediated changes in the child’s obesity-related 
health behaviors. 
Fathers’ underrepresentation in early childhood obesity literature has significant 
public health implications as it may be a missed opportunity to improve the knowledge that 
informs obesity interventions in the US. Programs that seek to increase father engagement 
may benefit from these findings if they accept the potential for positive and negative impacts 
and invest in more research on the influence of fathers. From this work, I conclude that more 
research is needed to better understand the negative influences of increased father 
engagement. Specifically, further investigation into other aspects of father engagement and 
family structure (e.g., co-parenting, resident status, engagement quality, etc.) should be 
pursued. Perhaps it is the quality of engagement and not the quantity that has the most 
influential impacts on childhood health behaviors and obesity risk (Marsiglio et al., 2000). 
V.e. Future Research 
 
In light of these findings, it is recommended that further research, in three particular 
areas, be conducted on fathers and their potential impact on health outcomes in early 
childhood. Future works should focus on 1) inclusion of both resident and non-resident 
fathers, 2) more detailed and precise information on different types of father engagement, 
and 3) the quality of the relationship between the father, mother, and child. 
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I recognize that many questions remain in order to fully assess fathers and their 
potential impact on child development. Examining the impact of nonresident fathers on early 
childhood obesity risk is a clear priority for future investigations. Varied and complex family 
living structures constitute a substantial proportion of all US families (Olson, 2011). Future 
works should seek innovative ways to include non-resident fathers into longitudinal cohort 
studies. Many studies, including ECLS-B, have struggled to recruit and retain non-resident 
fathers (Bryson & McKay, 2018).  
An additional important next step for future research is a better assessment of father 
engagement, in particular questions that are more accurately capturing other aspects of 
fathering with their child beyond the frequency of engagement. Both research and practice 
endeavors have been hindered by a lack of a validated measure of father engagement 
practices (Jiang et al., 2018). This recommendation falls in line with Wong and colleagues 
who called for future research to “utilize more precise information on both mothers’ and 
fathers’ caregiving involvement and influence, such as time-use data, to allow for ... more 
detail on fathers’ involvement (Wong et al., 2017, p. 1760).” Research is ongoing in this area 
with the recent development of the Father Engagement Questionnaire, which was developed 
through a review of the literature related to father engagement (Jiang et al., 2018). Work by 
Schoppe-Sullivan and colleagues (2004) also highlights how fathers may be more involved 
based on the activity as they tend to prefer play tasks. More precise measurements of father 
engagement can help practitioners, researchers, and father-centered programs to better 
capture father engagement beyond the frequency of contact and thus work to better 
understand how fathers and children may benefit. 
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A third and final area for future research is how the relationship quality between the 
mother and father may influence father engagement. Similar to the works of Goldberg and 
Carlson (2014) that report a reciprocal relationship between parents’ relationship quality and 
children’s behavioral problems, future work should assess parental relationship quality and 
the influence it has on both father engagement and child obesity risk. Research suggests that 
a positive co-parenting relationship with their child’s mother is strongly associated with both 
the quantity and quality of both resident and non-resident father involvement (Hohmann-
Marriott, 2011; Palkovitz, Fagan, & Hull, 2013). When parents can cooperate with and 
support one another while caregiving, fathers see their children more, engage in more 
activities with them, and have more positive relationships with them. As a result, fathers who 
have a better quality relationship with their child’s mother may have a greater influence on 
early childhood health outcomes. 
 In summary, understanding the etiology and reducing the prevalence of early 
childhood obesity is a public health priority (Karnik & Kanekar, 2012). The prevalence of 
childhood obesity remains too high and presents immediate as well as long term health 
impacts over the life course (Dixon et al., 2012). The family environment, parental guidance, 
in particular, is a major influence on early childhood obesity risk (Ochoa & Berge, 2017; 
Campbell, 2016). However, within the parent-focused literature on childhood obesity, 
relatively little evidence exists on the specific influence of fathers. The reality is that resident 
fathers have never been more involved in parenting (Livingston & Parker, 2011), and the 
potential for resident fathers to impact early childhood obesity risk is abundant. This study, 
like prior ones, suggests that fathers can increase or decrease childhood obesity risk. The 
mixed findings from this study, like prior ones, also reflect how underdeveloped this line of 
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research is and how strong the need is for additional works that will provide us with 
actionable evidence on which to base policy. Due to the infancy of this field of study, it may 
be more appropriate to call for more research as opposed to making policy recommendations. 
Overall, the impacts of father engagement on early childhood obesity risk are complex and 
further research is warranted to allow for more definitive estimates of these relationships and 
the influence. A better understanding of the relationship between father engagement and 
subsequent obesity-related health behaviors could be of great value to the development of 
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APPENDIX A: ECLS-B DATA LICENSE 
 
Due to the NCES confidentiality requirements, ECLS-B use is restricted to qualified 
researchers who have applied for and obtained a restricted-use data. After approval of the 
required data use agreement, frequencies can be run to determine actual sub-sample sizes. As 
required by the data use agreement, unweighted cell sizes will be rounded to the nearest 50. 
Individuals at the University of North Carolina at Charlotte (UNCC) aided with the restricted 
data use agreement and license application as well as housed the data once it was received. 
The license, control number is 18070020, was granted by the Director of the Institute of 
Education Sciences for a three-year term. Additionally, all written materials, including 
manuscripts and tables, resulting from the use of the data will be sent to the NCES Data 




APPENDIX B: DISSERTATION VARIABLES OF INTEREST 
 






Time Point Codingb 
Father Engagement Items 
F2PREPFD Prepare Meals In past month: How 
often did you… 
Prepare meals for 
your child? 
2 years old 1 (Few x’s a month) 
2 (Few x’s a week) 
3 (> Once a day) 
4 (Rarely/None) 
F2PLAY Play Outdoors In past month: How 
often did you… 
walk/play with your 
child? 
2 years old 1 (Few x’s a month) 
2 (Few x’s a week) 
3 (> Once a day) 
4 (Rarely/None) 
F2DEATOT Go out to eat In past month: How 
often did you… go 
out to eat with your 
child? 
2 years old 1 (Few x’s a month) 
2 (Few x’s a week) 
3 (> Once a day) 
4 (Rarely/None) 
F2ASTEAT Assist with 
eating 
In past month: How 
often did you… 
assist your child with 
eating? 
2 years old 1 (Few x’s a month) 
2 (Few x’s a week) 
3 (> Once a day) 
4 (Rarely/None) 
F2SHLDR Ride on 
Shoulders 
In past month: How 
often did you… give 
child a ride on 
shoulders? 
2 years old 1 (Few x’s a month) 
2 (Few x’s a week) 
3 (> Once a day) 
4 (Rarely/None) 
F2IGAME Play Indoors In past month: How 
often did you… play 
games indoors? 
2 years old 1 (Few x’s a month) 
2 (Few x’s a week) 
3 (> Once a day) 
4 (Rarely/None) 
F2PTSLEP Help child to 
bed 
In past month: How 
often did you… help 
child to bed? 
2 years old 1 (Few x’s a month) 
2 (Few x’s a week) 
3 (> Once a day) 
4 (Rarely/None) 
F2WASHCH Bathe child In past month: How 
often did you… 
bathe child? 
2 years old 1 (Few x’s a month) 
2 (Few x’s a week) 
3 (> Once a day) 
4 (Rarely/None) 
F2DRSSCH Help child get 
dressed 
In past month: How 
often did you… help 
child get dressed 
2 years old 1 (Few x’s a month) 
2 (Few x’s a week) 
3 (> Once a day) 
4 (Rarely/None) 
F2BRSTTH Help child 
brush teeth 
In past month: How 
often did you… help 
child brush teeth 
2 years old 1 (Few x’s a month) 
2 (Few x’s a week) 
3 (> Once a day) 
4 (Rarely/None) 
F2RELSRVa Take child to 
religious 
service 
In past month: How 
often did you… take 
2 years old 1 (Few x’s a month) 
2 (Few x’s a week) 
3 (> Once a day) 
 
 102 
child to religious 
service? 
4 (Rarely/None) 
F2CHASE Play Chasing 
Games 
In past month: How 
often did you… play 
chasing games? 
2 years old 1 (Few x’s a month) 
2 (Few x’s a week) 




In past month: How 
often did you… 
change diapers/help 
toilet? 
2 years old 1 (Few x’s a month) 
2 (Few x’s a week) 





In past week: How 
often did you… eat 
breakfast with your 
child? 







How often in the 
previous 7 days did 
your child drink 
soda, sports drinks, 
or fruit drinks that 
are not 100% fruit 
juice 
Preschool  
(4 years old) 
1 (At least 4x’s per 
wk)  






During the past 7 
days, how many 
times did your child 
drink 100% fruit 
juices 
Preschool  
(4 years old) 
1 (At least 4x’s per 
wk)  





During the past 7 
days, how many 
times did your child 
eat at a meal or snack 
from a fast-food 
restaurant? 
Preschool  
(4 years old) 







Fruit Intake  
 
During the past 7 
days, how many 
times did your child 
eat [vegetables or 
fresh fruit]? 
Preschool  
(4 years old) 
1 (Less than once)  








During the past 7 
days, how many 
times did your child 
eat [vegetables or 
fresh fruit]? 
Preschool  
(4 years old) 
1 (Less than once)  










(4 years old) 
1 (> 2 hours) 















overweight, or obese. 
Computed using 
BMI Z score. 
4 (Obese) 
Demographic Variables 
X4CHSEX Child Gender Child gender at birth Preschool  
(4 years old) 
1 (Male) 
0 (Female) 
X3ASAGE Child age 
(months) 
Child age at 
assessment 
Preschool  
(4 years old) 
Numerical 
X1BTHWGT Child Birth 
Weight Status 




BCGESTWK Gestation in 
Weeks 
Gestation computed 









X3CHBMI Child BMI Body Mass Index Preschool  
(4 years old) 
Numerical 
P3CHEALT Child Health Parent’s rating of 
their child’s overall 
health status 
Preschool  











Highest level of 
completed education  
Preschool  
(4 years old) 










rated health and 
rating of rating of 
their overall health 
status 
Preschool  










(4 years old) 
1 (Working) 
0 (Not Working) 
P3HEALTH Mother Health Father/Mother self-
rated health and 
rating of rating of 
their overall health 
status 
Preschool  










(4 years old) 
1 (25,000 or Less) 
2 (25,001 – 50,000) 
3 (50,001 – 100,000) 







2 years old 1 (White, NH) 
2 (Black, NH) 
3 (Hispanic) 
4 (Asian, NH) 
5 (Other, NH) 
X2HFAG_B Father Age Father’s self-reported 
age 
2 years old Numerical 
P3OGAME Mother Play How often did 
(mother) play with 
child? 
2 years old 1 (At least once per 
day) 
2 (Few x’s per week) 





How often did 
(mother) prepare 
meals for child? 
2 years old 1 (At least once per 
day) 
2 (Few x’s per week) 
3 (Few x’s per 
month) 
4 (Rarely) 













a Data collected from 2 year old & preschool data collection 
b Variables not included in factor analysis for father engagement 
c Coding for outcome variables were truncated based on national recommendations and ease of 
interpretation. 
*Note: ECLS-B questionnaires have undergone validation research and are useful for 




APPENDIX C: ECLS-B 2 YEAR & PRESCHOOL SURVEY QUESTIONS 
 
Q6. In the past month, how often did you do the following things with your child? Was it 
more than once a day, about once a day, a few times a week, a few times a month, rarely, or 
not at all? 
a) Play chasing games with your child? 
b) Prepare meals for your child? 
c) Change your child’s diapers or help your child use the toilet? 
d) Take your child for a ride on your shoulders or back? 
e) Play with games or toys indoors with your child? 
f) Help your child to bed? 
g) Give your child a bath? 
h) Take your child outside for a walk or to play in the yard, a park, or a playground? 
i) Help your child get dressed? 
j) Go to a restaurant or out to eat with your child? 
k) Assist your child with eating? 
l) Help your child brush his or her teeth? 
m) Take him or her with you to religious service or religious event? 
 
 
Q22. Would you say that your marriage/relationship is…? 
a) Very happy, 
b) Fairly happy, or 






2 YEAR NATIONAL STUDY: PARENT SELF-ADMINISTERED QUESTIONNAIRE 
 
 
CH041. During the past 7 days, how many times did your child drink 100% fruit juices such 
as orange juice, apple juice, or grape juice? Do not count punch, Sunny Delight, Kool-Aid, 
sports drinks, or other fruit-flavored drinks. 
a) 1 Time per day 
b) 2 Times per day 
c) 3 Times per day 
d) 4 or more times per day 
e) 1 to 3 Times during the past 7 days 
f) 4 to 6 Times during the past 7 days 
g) Child did not drink 100% fruit juice during the past 7 days 
h) Refused 
i) Don’t know 
 
CH043. During the past 7 days, how many times did your child drink Soda pop (for example, 
Coke, Pepsi, or Mountain Dew), sports drinks (for example, Gatorade), or fruit drinks that 
are not 100% fruit juice (for example, Kool-Aid, Sunny Delight, Hi-C, Fruitopia, or 
Fruitworks)? 
a) 1 Time per day 
b) 2 Times per day 
c) 3 Times per day 
d) 4 or more times per day 
e) 1 to 3 Times during the past 7 days 
f) 4 to 6 Times during the past 7 days 
g) Child did not drink 100% fruit juice during the past 7 days 
h) Refused 
i) Don’t know 
 
CH044. During the past 7 days, how many times did your child eat fresh fruit, such as apples, 
bananas, oranges, berries or other fruit such as applesauce, canned peaches, canned fruit 
cocktail, frozen berries, or dried fruit? Do not count fruit juice. 
a) 1 Time per day 
b) 2 Times per day 
c) 3 Times per day 
d) 4 or more times per day 
e) 1 to 3 Times during the past 7 days 
f) 4 to 6 Times during the past 7 days 
g) Child did not drink 100% fruit juice during the past 7 days 
h) Refused 





CH045. During the past 7 days, how many times did your child eat vegetables other than 
French fries and other fried potatoes? Include vegetables like those served as a stir fry, soup, 
or stew, in your response. 
a) 1 Time per day 
b) 2 Times per day 
c) 3 Times per day 
d) 4 or more times per day 
e) 1 to 3 Times during the past 7 days 
f) 4 to 6 Times during the past 7 days 
g) Child did not drink 100% fruit juice during the past 7 days 
h) Refused 
i) Don’t know 
 
 
CH046. During the past 7 days, how many times did your child eat a meal or snack from a 
fast-food restaurant with no wait service such as McDonald’s, Pizza Hut, Burger King, 
Kentucky Fried Chicken, Taco Bell, Wendy’s and so on? Consider both eating out, carry out, 
and delivery of meals in your response. 
a) 1 Time per day 
b) 2 Times per day 
c) 3 Times per day 
d) 4 or more times per day 
e) 1 to 3 Times during the past 7 days 
f) 4 to 6 Times during the past 7 days 
g) Child did not drink 100% fruit juice during the past 7 days 
h) Refused 
i) Don’t know 
 
 
CH047. During the past 7 days, how many times did your child eat candy (including Fruit 
Roll-Ups and similar items), ice cream, cookies, cakes, brownies, or other sweets? 
a) 1 Time per day 
b) 2 Times per day 
c) 3 Times per day 
d) 4 or more times per day 
e) 1 to 3 Times during the past 7 days 
f) 4 to 6 Times during the past 7 days 
g) Child did not drink 100% fruit juice during the past 7 days 
h) Refused 








CH048. During the past 7 days, how many times did your child eat potato chips, corn chips 
such as Fritos or Doritos, Cheetos, pretzels, popcorn, crackers or other salty snack foods? 
a) 1 Time per day 
b) 2 Times per day 
c) 3 Times per day 
d) 4 or more times per day 
e) 1 to 3 Times during the past 7 days 
f) 4 to 6 Times during the past 7 days 
g) Child did not drink 100% fruit juice during the past 7 days 
h) Refused 
i) Don’t know 
 
 
CH049. During the past 12 months, did {Child/Twin} take any vitamin or mineral 




d) Don’t Know 
 
CH055. Would you say {Child/Twin}’s health is… 
a) Excellent 
b) Very Good 
c) Good, 
d) Fair, or 
e) Poor? 
f) Refused 
g) Don’t Know 
 
 











Section FH: Family Health 
 
FH010. Now I have some questions about your health. 
 
In general, would you say that your health is… 
 
a) Excellent 
b) Very Good 
c) Good, 
d) Fair, or 
e) Poor? 
f) Refused 
g) Don’t Know 
 
HE 160a-h. Now I have some questions about things you may do with {Child}{and{Twin}}. 
 
In the past month, how often did you do the following things with your [child/children}? 
Was it more than once a day, about once a day, a few times a week, a few times a month, 
rarely, or not at all? 
 
a) Play together with toys for building things like blocks, Tinkertoys, Lincoln Logs, or 
LEGOS? 
b) Prepare meals for your {child/twins}? 
c) Help your {child/twins}to bed? 
d) Help your {child/twins}bathe {himself/herself/themselves}? 
e) Take {him/her/them} outside for a walk or to play in the yard, a park, or a 
playground? 
f) Help your {child/twins} dress {himself/herself/themselves}? 
g) Help your {child/twins} brush{himself/herself/themselves} teeth? 
h) Take {him/her/them} with you to a religious service or religious event? 
a. More than once a day 
b. About once a day 
c. A few times a week 
d. A few times a month 
e. Rarely 
f. Not at all 
g. Refused 





APPENDIX D: FACTOR ANALYSIS AND RELEVANT PLOTS FOR FATHER ENGAGEMENT a 
 




























Prep Food 1 0.272 0.155 0.277 0.209 0.317 0.364 0.370 0.513 0.327 0.055 0.269 0.512 
Play Outside 0.272 1 0.262 0.246 0.307 0.349 0.284 0.351 0.352 0.281 0.114 0.236 0.232 
Eat Out 0.155 0.261 1 0.163 0.190 0.150 0.127 0.225 0.178 0.167 0.235 0.134 0.086 
Assist with 
Eating 
0.277 0.246 0.163 1 0.188 0.278 0.289 0.256 0.341 0.344 0.094 0.153 0.281 
Ride on 
Shoulders 
0.209 0.307 0.190 0.188 1 0.365 0.225 0.275 0.247 0.247 0.087 0.345 0.190 
Indoor 
Games 
0.318 0.349 0.150 0.278 0.365 1 0.333 0.293 0.388 0.288 0.022 0.418 0.350 
Put to Sleep 0.363 0.284 0.127 0.289 0.224 0.333 1 0.415 0.463 0.369 0.124 0.213 0.435 
Wash Child 0.370 0.351 0.225 0.256 0.275 0.293 0.415 1 0.502 0.485 0.135 0.172 0.440 
Dress Child 0.513 0.352 0.178 0.341 0.247 0.388 0.463 0.502 1 0.436 0.073 0.254 0.569 
Brush Teeth 0.327 0.281 0.167 0.344 0.247 0.288 0.369 0.485 0.436 1 0.115 0.193 0.369 
Church 
Service 
0.055 0.114 0.235 0.094 0.087 0.022 0.124 0.135 0.073 0.115 1 0.030 0.066 
Chase 
Games 
0.268 0.236 0.134 0.153 0.345 0.418 0.213 0.172 0.254 0.193 0.030 1 0.210 
Change 
Diapers 
0.513 0.232 0.086 0.281 0.190 0.350 0.435 0.440 0.569 0.369 0.066 0.210 1 










Table 9. Kaiser-Meyer-Olkin and Bartlett’s test of sphericity for appropriateness of factor 
analysis, ECLS-B, N~4200. 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.892 
Bartlett’s Test of Sphericity 
Approx. Chi-Square 13571.09 
df 78 
Sig <0.001* 
* The p-value rejects the null hypothesis of sphericity for no common factors among items.  
 
Table 10. Factor Scores based on exploratory factor analysis with oblique rotations for 12 
father caregiving activities, ECLS-B, N~4200. 




Caregiving Activities   
     Change Diapers 0.818  
     Dress Child 0.787  
     Wash Child 0.585  
     Prep Food 0.640  
     Put to Sleep 0.558  
     Brush Teeth 0.499  
     Assist with Food 0.340  
Play Activities   
     Ride on Shoulders  0.658 
     Chasing Games  0.568 
     Indoor Games  0.532 
     Play Outside  0.442 
     Eat Out  0.320 
* Note. Values that are <0.3 have been suppressed for ease of interpretation. 
 
Table 11. Descriptive statistics and reliability analysis for the two father engagement 
factors, ECLS-B, N~4200 
 No. of 
items 
M (SD) Skewness Kurtosis Cronbach’s 
 
Caregiving 7 <0.00 (1) 1.15 1.18 0.821 
Play 5 <0.00 (0.90) 0.90 1.14 0.654 
*Note. Acceptable range for Cronbach’s alpha test of reliability is >0.65 (Griethuijsen et al., 2014). 






















Figure 7. Histogram illustrating distribution of father engagement in caregiving. 
 
 






APPENDIX E: AIM II SUPPLEMENTAL TABLES 
 
Table 12. Assessing effect measure modification of the association of father 
engagement and child overweight/obesity status, by race/ethnicity.a,b 




White, Non-Hispanic  
Father Engagement N~ 2,100 
  
     Caregiving 0.94 (0.86, 1.03) 
     Play 0.91 (0.83, 1.00) 
     Father-Child Shared Breakfast  1.04 (1.00, 1.07) 
African American, Non-Hispanic  
Father Engagement N~200 
  
     Caregiving 0.91 (0.72, 1.16) 
     Play 0.91 (0.73, 1.14) 
     Father-child shared breakfast  1.05 (0.98, 1.12) 
Hispanic  
Father Engagement N~500 
  
     Caregiving 0.91 (0.82, 1.01) 
     Play 0.98 (0.87, 1.10) 
     Father-child shared breakfasta  0.99 (0.94, 1.05) 
Asian, Non-Hispanic  
Father Engagement N~450 
  
     Caregiving 0.99 (0.87, 1.13) 
     Play 0.91 (0.78, 1.07) 
     Father-child shared breakfast  1.03 (0.97, 1.11) 
Other, Non-Hispanic  
Father Engagement N~160 
  
     Caregiving 0.59 (0.32, 1.09) 
     Play 1.02 (0.77, 1.35) 
     Father-child shared breakfast  0.96 (0.86, 1.08) 
a Data comes from the 2 year & preschool Early Childhood Longitudinal Study - Birth Cohort 
b Data stratified by father race/ethnicity and adjusted for child and parent level characteristics 
Note. Bold text show statistically significant association at alpha 0.05 
 
Results have been adjusted for: child birthweight, child sex, gestation, father age, father 
education, father/mother/child health status, household income, mother prepared meals, and 










Table 13. Assessing effect measure modification of the association of father 
engagement and child overweight/obesity status, by father’s educational attainment.a,b 
Characteristic Overweight/obesity status 
 RR  (95% CI) 
Less than High School   
     Caregiving 0.93 (0.83, 1.05) 
     Play 0.92 (0.80, 1.05) 
     Father-child shared breakfasta  0.97 (0.92, 1.04) 
High School Diploma   
     Caregiving 0.95 (0.86, 1.06) 
     Play 0.94 (0.84, 1.06) 
     Father-child shared breakfasta  1.04 (1, 1.09) 
Some College   
     Caregiving 0.84 (0.75, 1.01) 
     Play 0.81 (0.72, 1.03) 
     Father-child shared breakfasta  1.02 (0.97, 1.06) 
Bachelor’s Degree and Beyond   
     Caregiving 0.87 (0.78, 1) 
     Play 0.96 (0.85, 1.09) 
     Father-child shared breakfasta  1.06 (0.95, 1.19) 
a Data comes from the 2 year & preschool Early Childhood Longitudinal Study - Birth Cohort 
b Data are stratified by household income and adjusted for child and parent level characteristics 
Note. Bold text show statistically significant association at alpha 0.05 
 
Results have been adjusted for: child birthweight, child sex, gestation, father race/ethnicity, 
father age, father/mother/child health status, household income, mother prepared meals, and 






















Table 14. Comparison of included and excluded father engagement and other age 2 
father/mother/child characteristics 




Child’s assessment age (months) 53.2 (4.3) 
Child Sex   
   Male 2300 (51.6) 2500 (49.0) 
   Female 2200 (48.4) 2500 (49.0) 
Prematurity (Gestation - weeks)   
     Full gestation (≥ 37 weeks) 3350 (75.7) 3000 (53.6) 
   Moderately Preterm 28 to <37 950 (21.6) 1200 (21.4) 
   Extremely Preterm <28 100 (2.8) 150 (2.7) 
Birth Weight   
     Normal 3450 (77.0) 3550 (63.4) 
     Low Birthweight 1050 (23.0) 1450 (25.9) 
Child Health Status   
     Excellent/Very Good/Good 4400 (98.1) 4500 (90.0) 
     Fair/Poor 100 (1.9) 100 (3.0) 
Household Income   
      25,000 or Less 650 (14.4) 1650 (29.5) 
      25,001-50,000 1150 (25.7) 1000 (17.9) 
      50,001-100,000 1700 (37.6) 650 (11.6) 
      100,001 or More 1000 (22.3) 350 (6.3) 
Child race/ethnicity   
     White, non-Hispanic 2400 (53.3) 1500 (30.0) 
      Black, non-Hispanic 250 (5.6) 1300 (26.0) 
      Hispanic 800 (17.8) 1150 (23.0) 
      Asian 600 (13.3) 500 (10.0) 
      Other, non-Hispanic 450 (10.0) 550 (11.0) 
Mother Education Level   
     Less than HS 430 (9.6) 700 (20.6) 
     HS Diploma/Equivalent 850 (19.3) 1150 (31.9) 
     Some College/Associate 1300 (29.6) 950 (26.4) 
     Bachelors or higher 1850 (41.5) 600 (16.7) 
Father’s age in years 33.4 (6.5) 33.1 (7.47) 
Father’s Health   
     Excellent/Very Good/Good 4100 (94.3) 137  (96.5) 
     Fair/Poor 250 (5.7) 29 (3.5) 
a Data comes from the 2 year & preschool Early Childhood Longitudinal Study - Birth Cohort 
b Data are stratified by household income and adjusted for child and parent level characteristics 









Table 15. Evaluating Functional Form of Father Engagement-Preschool BMI Associations: 
Percent Overweight/Obese by Father Engagement Quintiles N=3983 
Caregiving Normal Overweight/Obese 
Very Low 518 (65.3) 275 (34.7) 
Low 573 (71.2) 232 (28.8) 
Medium 547 (68.0) 258 (32.0) 
High 560 (71.5) 223 (28.5) 
Very High 545 (68.4) 252 (31.6) 
   
Play   
Very Low 520 (65.5) 274 (34.5) 
Low 558 (69.1) 249 (30.9) 
Medium 560 (70.9) 230 (29.1) 
High 565 (70.4) 237 (29.6) 
Very High 540 (68.4) 250 (31.6) 
 
 
